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Attachment 1 
Exposure Parameters 





Attachment 1 
Table 1 

Bioconcentration Factors 

invertebrate Fish 
Water Bioconcentration Bioconcentration 

Analyte &' Solubility Factor Factor Source 1 Source 2 

Metals 

Aluminum 

Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 

Chromium (VI) 
Cobalt 

Copper 

Lead 

Lithium 

Manganese 

Mercury 
Molybdenum 
Nickel 

Selenium 

- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

~ 

_ 

231 231 

1 1 

17 17 

NA NA 

19 19 

12 400 12 400 

- ORNL 
~ 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

- 

- ORNL 

3 

NA 

290 

45 

NA 

NA 

4 300 
NA 

106 

322 

NA 

240 

3 

NA 

290 

45 

NA 

NA 

4 300 

NA 

106 
322 

NA 
1 _-  

Slllcon 

Silver I - 
~ 

AWQC for Aq EPA 1980 
~~ ~ 

Killough & McKay estimated 
from Sr-89 NA 

NA 

NA 

NA 

NA 

_ 

_ -  
NA 

NA 
NA 

NA 
~ 

100 5 

34 34 
_ ~ 

2 600 
. _  

2 600 

NA NA 

966 966 
~- 

Strontium 
Thallium 

Vanadium 
0 Tin ~_ 

NA 

/Pesticides. Herbicides. and PCBs 
4 4-DDT NA 
Aldrin 5 52 

-~ 
NA 40 142 10 
NA 9 229 96 

NA 70 338 90 

51 296 10 NA 

_ _  - 
_ - 

- _  ~ 

- ~- 

_ ~ _ 
- 

_- _ _  - . ORNL 
Knox Sabatini & Canter 1993 
ORNL 

ORNL 

ORNFestimation - _ _  
- - _~ _ - 

- 
__ . 

Toxizogical Profile for Selected 
PCBs U S Department of Yealth 
and Human Services TP-92/16 
1993 
mixed isomers 

ORNL estimation 

- ___ __ . __ - Clemson 
ORNL 

ORNL 
Ciemson 

______I____ ~ _ 
- 

- 

__ _- 
- - 

_ ~ ~ _ _  -_____  _ 
- 

--_ - - .  ORNL 
Clemson ORNLestimation 
Krox Saoaiini-& Canter 1993 ORNL estimation 

ORNL 
Knox Sabatini 8 Canter 1993 ORNL estimation 

_ _ _  -_ _ - ~ ~ _  _- 
- 

_ - ~ ~ - _ _ - -  ~~ - _ 

_ ~ _ _  - 

IAroclor-1248 NA - 

NA _ _ _  _ 
Aroclor-1260 
delta-BHC NA 

NA 
NA 

NA 660 000 
NA 6 391 46 
__ _. _ _ ~  

NA Dieldrin 
Endosulfan sulfate ~ 3 66 

- -- NA 
ir--- - 

NA _- - NA 

NA 1 035 62 
NA 7481 '0 
NA 10 94 

~ .- 

_~ __ ___  

_- Endrin ketone NA NA 

NA NA Heptachlor 
5 4  NA Heptachlor epoxide 

._ ______ - ___ - 
- _ _  

1.67 NA 
~ - - 

[gamma-BHC (Lindane) - _ _ _ ~  NA NA ~ NA 395 55 
4 4  NA NA 1 300 17 

-_ _~ 
Radionuclides 

Americium-24 1 NA NA 1000 25 _ _  . 
K!l!obgh and McKay 1967 
Higlef and Kuperman 1995 
(rridDoint of range) 
H giey and Kuperman 1995 
rr dpoint of range) _ 

Higley and Kuperman 1995 
-1dDoint of range) 
Y gley ard Kdoerman 1995 - mo8"t  of range) 
rn 4 i~ a-d %perman 1995 

5 p o n t  of range) 

~ _~ 

~~~ 

~ _ - _  

2 800 
_ - -  _ NA NA 5 000 _ _ _  _ 

Cesium-134 

Cesium-1 37 

Plutonium-238 NA NA 875 '20 

PIutonium-239/240 NA NA 875 120 

5 000 2 800 
_ 

NA NA - - 

_ _ ~- 

_ -  

IRadium-226 NA NA 3 000 1 9 4 0  
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Attachment 1 
Table 1 

Bioconcentration Factors 

Invertebrate Fish 
Log Water Bioconcentration Bioconcentration 

Analyte &' Solubility Factor Factor Source 1 Source 2 
Higley and Kuperman 1995 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA  

3.000 1940 - 
- _  

(midpoint of range) 
Higley and Kuperman 1995 

Higley and Kuperman 1995 

Higley and Kuperman 1995 

Higley and Kuperman 1995- 
(midpoint of range) 
Higley and Kuperman 1995 

(midpoint of range) - 

(midpoint of range) - 

(midpoint of range) - 

- 

- ~ _~ _ 

- __ ~ 

- 
- - - -  

(midpoint of range) - 
~ __ _ ~ -  ___ - 

Radium-228 NA 

Strontium-89/90 NA 

Tritium NA 

Uranium-2331234 NA 

Uranium-235 NA 

200 1204 

0 9  0 9  

16 

16 

7 5  

7 5  

7 5  
- 

Uranium-238 NA 16 

Semivolatile Organic Compounds 
1 2 4-Trichlorobenzene 4 11 

1 2-Dichloroethane NA 
NA 
NA 

782 71 
- - -  _ _ _ _ _  -- ~ 

Knox Sabatini _ & Canter 1993 ORNL estzation _ _ -  _ 
7 85 ORNL 

Ambient water quality criteria for 
dichlorobenzene EPM40/5-80-039 

~ -- 
Clemson 
Clemson EPA440/5-80-034 . 

- ORNL 

NA 
NA 

37 50 
134 00 

1 4-Dichlorobenzene NA 
2-Chlorophenol NA 

NA 
NA 
NA  

17 86 
782 71 

- 2-Methylphenol (0-cresol) NA -- 

2-Methylnaphthalene 4 11 - 

4-Nitroanaline 1 3 7 -  0 8 2  

2 4-Dimethylphenol 2 42 
4-Methylphenol (p-cresol) 1 97 NA 

- -  

Knox Sabatini 8 Canter 19% 
Knox Saoatini 8 Canter 1994 

ORNL estimation 
ORNL estimation 40 66 

18 50 
16 '0 

11900 
729 79 

._ 

- -  

- -  

-__ -~ 

NA 
NA 

~- - 
ORNL estimation 
ORNL formula 
Ambient Water Quality for PAHs 

_ ~_ __ - Ciemson 
C'emson 

Clemson 
Knox Sabatini & Canter 1993 ORNL estimation 

Clemson 

Clemon 
ORNL 

- ~- 

EPA 440/5-80-069 1980 _____-___._____ - 

- 

Ambient Water Quality for PAHs 

Ambient Water Quality for PAHs 
EPA 44015-80-069 1980 ~- _ 

EPA 440/5-80-069 1980 __ -_ __ -- 

- 
- ~- _ 

Ambient Water Quality for PAHs 

NA NA 
4 07 NA 

NA NA 

~- - 

NA 
NA -- _. 

Acenaphthene 
Acenaphthylene 

Anthracene 478 00 
_. 

NA 
NA 

.- __ 4 620 00 

25 468 30 
- - -  

. -- 

Benzo(a)anthracene NA NA 

Benzo(a)pyrene NA - NA 

&nzo(b)fluoranthene NA NA 
Benzo(ghi)perylene 7 1- -_- NA - 

Benzo(k)fluoranthene NA NA 
Benzoic acid 188  NA 
Benzyl alcohol 1 1  NA 
Bis(2-chloroisopropyliether_ 2 5 8  N A I  

- 

11,100 00 
146,554 78 

~ 

EPA 4406-80-069 1980 _ _ _  Clemson 
Knox Sabatini & Canter 1993 ORNL estimation - -  - - 

Ambient Water Quality for PAHs 
EPA 440/5-80-069 1980 

_____c_~___ - Clemson 
Knox Sabatini & Canter 1993 ORNL estimation 
Knox Sabatini 8 Canter 1994 ORNL estimation 
Knox Sabatini 8 Canter 1995 ORNL estimation 

ORNL 

--__________ - 

__-______.____ _ 

- 

11.10000 

IBis(2-e1hylhexyl)phthalate NA NA NA 4 504 00 
- ______________-___ 

Ambient Water Quality for Phthalate 
esters €PA 440/5-80-067 1980 
Ambient Water Quality for PAHs 

- - _ _ _ ~ _ _ _ _  - ~ 

Ciemson 

Cleison 
ORNL 

EPA 440/5-80-069 1980 
_ -~ _ _  ___ -_ _-_ _ - 

_ _____-_._ _ 

Butyl benzyl phthalate NA NA NA 414 00 

Chrysene 
Di-N-butyl phthalate NA 

_ - ~ _  ~- 

NA NA NA 4 620 00 - - __-______ ____ 
NA NA 810 59 . - ___ _ _ _  

Ambient Water Quality for Phthala!e 
esters. EPA 440/5-80-067 1980 IDi-N-octvl ohthalate NA NA NA 130 00 Clemson 

_- - __ - _ _  - 
~ i o x  Sabatinl& Canter 1993 
ORNL 

0 % ~  eKmation 
ORNL estimation 

_- 
-- _~ _ 

_ - __ - 
40 142 09 - -  NA 

- 
Dibenzofah)anthracene 6 36 NA 
Dibenzofuran 4 17 NA NA 869 36 

- - 

Diethyl phthalate NA NA NA 44 38 
~ - -___ 

- 
__ __ -_  _ _  ORNL 

C'e-son 

3 ewson 

Ambient Water Quality for PAHs 

Ambient Waterluality for PAHs 

Ambient Water Quality Criteria fc' 
Hexachlorobutadiene EPA 44% 5 
80-053 1980 

EPA 4406-80-069 1980 ___- _ 

EPA 4406-80-069 1980 . -- _- - 

_ -  
m son 

Fluoranthene NA NA NA 115000 
_ - - -  _-_ I 

Fluorene ~. NA NA NA .~ 

I 

2 -3 -- - [Hexachlorobutadiene NA NA NA 
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Attachment 1 
Table 1 

Bioconcentration Factors 

Invertebrate Fish 
Log Water Bioconcentration Bioconcentration 

Analyte K-' Solubilitv Factor Factor Source 1 Source 2 
Hexachloroethane 3 58 NA NA 309 60 Knox Sabatini 8 Canter 1995 ORNL estimation 

Knox Sabatini 8 Canter 1993 ORNL estimation Inaeno( 1 2 3-cd)oyrere 7 7 NA NA 418 793 57 
N-NitrosooiDnenylamine 2 85 YA NA 86 30 

Pentachlorophenol 5 01 NA NA 
Napthalene 3 36 NA NA 210 67 

3 781 00 

Phenanthrene 
Phenol 

Pyrene i 
NA NA 
1 5  NA 

NA 486 00 
NA a 13 

NA NA NA 110000 

Volatile Organic Compounds 
1 1-Dichloroethane 179  NA NA 13 50 

1 1 1 -Trichloroethane NA NA NA 45 96 
NA 11 1 2 2-Tetrachlorethane - 2 56 NA 51 95 

1 1-Dichloroethene NA NA NA 24 48 
NA NA 7 58 

1 2-Dichloroethene NA NA NA 15 26 

2-Butanone 0 28 NA NA 0 96 

148 -- 
1 2-Dichloroethane 

1 3-Dichloropropene 1-41 - NA NA 6 94 

2-Chloroethyl vinyl ether 1 28 6 gll NA 4 57 

4-Methyl-2-pentanone - - NA - NA NA - A 72 
Acetone NA NA NA 0 39 

Benzene NA NA NA 24 48 

Carbon disulfide 2 - NA ~ 
NA 19 50 

-- 

NA NA a3 30 
- -  

NA Carbon tetrachlonde 
143 NA Chloroethane 
NA NA Chlormethane 

Chloroform 2 NA 

- -  
7 19 
NA 

18 50 

-- 
NA 
NA 

- -  - -  - -  

- -  --  -- -~ 
Chlorobenzene 2 84 NA NA ~ 84 80 

1 3-Dichloropr~pane~ 2 28 NA NA 31 83 

-~ 

--- N A  -~ - 
-- -~ - 

NA 140 86 NA Ethyl benzene 3 13 
5 25 NA NA NA Methylene chloride 

Styrene 3 16 031  g/l NA - 24 30 i Tetrachloroethene 3 4  NA NA 225 94 

- - - - -  

- -  - - -  - ~~ -- 

- - --_ - -  

NA NA NA 40 66 
0 73 NA NA 2 11 

6 36 NA NA NA 

- - _ _ ~  -~ Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Water Quality Parameters - 

Cyanide 
Nit ra?e 

~ -- - __ 
~- ~ - . _  - 

NA NA NA NA 
NA NA NA NA 

- --___ ____ ~ - -  

p_,___ ~~-~ - - 

Clemson ORNL estimation 
Knox Sabatini 8 Canter 1994 ORNL estimation 
Clemson GRNL estimation 

Clemson 
Ciemson - ORNLestimation 

C'emson 

Ambient Water Quality for PAHs 
EPA 440/5-80-069 1980 

Ambient Water Quality for PAHs 
€PA 440/5-80-069 1980 

- - 

Knox Sabatini 8 Canter 1993 

ORNL 
Knox SabatinT! Canter 1993 
ORNL 
Clemson 
GRNL 
Knox Sabatini & Canter 1993 
Knox Sabativ & Canter 1 993LORNL  estimation -- 

Clemson 
GRNL 
ORNL 

ORNL 
Clemson 

ORNL 
K;.ox Sabatini - & Canter 1993 ORNL - estimation - 
NA 
Knox Sabatini & Canter - '993 _ _  ORN_LzziTation - 

ORNL 
Knox Sabatini & Canter 1993 ORNL estimation 
Knox SabatinTB Canter1 - - ~ -  - 993- _gRNL-stimationp 

ORNL 
Clemson 

ORNL 
ORNL 
Ciemson - ORNL estimation- 

ORNL 
Knox Sabatini & Canter 1 993 - sRNL  estimation 

ORNL 

ORNL estimation 

- O R G  estimation _ 

- ORNL estimation 

ORNL estimation 

ORNLestimation 

- 
- 

- 

- 
- ---- -~ _ 

-- 
- 

- -- ~ 

- - _ _ -  -~ 

-- - p -  

~_~ ~ 

- 
---- - - - -- 

- 
- . _ _ _  -- 

- 
-- 

ORNL estimation - 
- 

________ 

- 
- - 

Clemson 
- -p - 

~ _ ~ _ _  ~ 

- 
ORNL estimation 
ORNL estimation 

- ---p -- 

C!emson - 

- 
~~ _ _ _ ~  

I -______- - ___-- -- 

- 
- _ _ _ ~ ~ _ _ _ _ ~  - ~ 

-- 

- 
~- 

/Nitrite NA NA NA NA 

'Log K.,,,s are from Hull and Suter {1994) or Knox Sabatini and Canter (1993) 
*Used 1 2-DiChlOrOprODane 
Fish BCFs were used for invertebrate BCFs where no invertebrate BCFs were available 
Calculated BCFs used one of two equations 

NA - not applicable 
ORNL - Opresko et a/ 1994 
AQUIRE -Aquatic Information Retrieval from EPA 

log BCF = 0 76 log K,,, 
log BCF = 2 731 - 0 564 x log (water solubility) 
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Attachment 1 
Table 2 

Octanol Water Partition Coefficients (log KO,.,) 
and Transfer Coefficients (6 Factors) 

Used to Estimate Vegetation Exposure Point Concentrations 

Analyte Group log KO,,,' B Factor 
4 d'-DDT 6 19 0010237172 
Aldrin 
alpha-BHC 
Aroclor-I 248 
Aroclor-I 254 
Aroclor-I 260 
delta-BHC 
Dieldrin 
Endosulfan sulfate 
Endrin ketone - 

gamma-BHC (Lindane) 

Heptachlor epoxide 
Methoxychlor 
1,2,3-Tr1chlorobenzene - 

1,2.4-Tr1chlorobenzene 

- 

Heptachlor - 

- - .  

- -- 

I ,2.4-Trimethylbenzene 
1,2-Dibromo-3-chl6roprop~e 
1,3,5-TrimethyIbenzene - -  

1 ,4-Dichlorobenzene 
2-C h lor0 p hen 01 
2-Methylnaphthalene 

4-methyl phenol 
4-NI troan ~line 
Acenaphthene 
Acenaphthylene - -  

Benzo(a)anthracene 
Benzo(a)pyrene - ~- 

Benzo( b)fluoranthene - 

Benzo( ghi)pery lene 
Benzo( k)fluoran thene 
Benzoic acid 

Bis(2-chloroisopropyI)ether - - 

Bis(2-ethylhexy1)phthalate - - 

Butyl benzyl - phthalate - -  - -  

Chrysene 
Di-N-butyl phthalate - ~ -  

Di-N-octy I phthalate 
Dibenzo(ah)anthracene - 

Di benzofuran 
Diethyl phthalate 

~ 

- - 

1,3-Dichlorobenzene - __ - 

2-Methylphenol ~ - -- 

~ 

- ---__ 

- -- - -- - 

---__ _____ 

~- -- - __ _ _  

-__ _____- - -  

- -- - --~-______. -- - 

.__-______-_ -- 

_______- Anthracene -- - 

-~ _____ - 

- - _____ 

- - - - ~ _ _ _ _ _ _ - _ -  

- ~ _ _ _ _ _ _ ~ - -  

Benzyl alcohol - 

-- -- - 

- --______._ 

- -  - - 

- 

- -  

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 

5 52- - 0024971234 
3 77 0256412976 
6 11 - 0 01 138728 
6 47 _ 0 00705245 
6 91 000392663 
4 14 0 15670397 
4 53- 0-093252396 
3 66 -0 296838344 - 
NA- NA 

-- 

3 7  - 0 281449188- 
4 4  0.n 086641 4- 
3 65 0 30081 5354 - - 

- 

- -- .- 

0.1 10866414 
~ 

4 4  
NA- NA 
-~-  

4.11 
- ~- 

0.163087246 ~ _ _ _ ~ _ _ _ _ _ _ _  
NA NA 
NA NA 
NA NA 

3 38 0 430883635 

- - -  

- ~ 

~ _ _ _ _ _ _ _  4 11 0 163087246 
193 - -  296797337 
1 92 3 007737981 - 

- 1 ~ ~ _ _ _  39 6089477077 
4 13 

_ _ _ _  4 07 0 I72004576 
-- 4 - _ _ _ _ _ _ ~  45 0 1 0 3 7 2 8 9 5 c  - -- 

5 9  0 015059134 

_ _  ~ 

0 1588034%- ____ - _ - __ - 

7 1  0003049299 _- 

6 85 _ _ _ _ _ _ _ _ _ _  0 004253045 
1 88 3 172195904 
1 1  8 957771912- 

2 ~ 58 ____ - 1249568302 - - 

4 65 0079487713 
4 78 0.066859019 _ _ -  
5 61 _ _ _ _ ~  0 0221 5 2 3 6  
4 57 0 08841786- 
9 2  0 0001 -~ 8638 

6 36 0 008 16432 
4 17 _ -  0 1  50570537 

I697070952 

- - 

~ ~ _ _ _ _  ___ -- - 

- _ ~ ~  - -- 

_ _ ~ -  

- - -  
2 35 
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Attachment 1 
Table 2 

Octanol Water Partition Coefficients (log KO*) 
and Transfer Coefficients (B Factors) 

Used to Estimate Vegetation Exposure Point Concentrations 

Analyte Group log KW' B Factor 
S 5 22 0037225454 Fluoranthene 

FI uorene 
Hexachlorobutadiene 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
I sop horo ne 
N-Nitrosodiphenylarnine 
Naphthalene 
o-Chlorotoluene 
p-Chlorotoluene 
Pentachlorophenol 
Phenanthrene 

- 

Phenol 
Pyrene 

~- 

- - -  - 1,1,2-Tr1chioroethane 
1,l -Dichloroethane 

1,l -Dichloropropene - 

1,2-Dibromoethane 
1,2-Dichloroethane 
1,2-Dichloropropane - -- 

1,3-Dichloropropane 
2-Butanone 
2-Chior&thyhnyl - - -  ether 
2-Hexanone 
4-Methyl-2-pentanone - 

ketone 
Benzene - 

Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon-disulfide - 

Carbon tetrachloride- 

--- - - - - - - -  

1,l -Dichloroethene - --_- ---- - 

I ,2,3-TrichIoropropane - -  - -- 

- - - -  - 

-_ - - - - ___ -- -- 

-- _ _  

_ _ _ _ _ _ _ ~ _ _ _  

____-_ -- 

___ __ -~ 

-- - _ -  

____.-___-____--_- 

- .. __________---- ~ - 

___ -- - - 

- - -  - -- 

- - _ _  - 

Chlorobenzene - -  - -  - - 

Chloroethane - _- ~ -~ 

Chloroform 
Chloromethane- 
cis-I ,2-Dichl~roethene~ 
CIS-I ,3-Dichloropropene 

S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
S 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
V 
v 
v 
v 
v 
v 
V 
v 
V 
v 
v 
v 
v 
V 
V 
v 
LJ 
v 

4 18 o 14a579879 
4 7a o 066a59019 
3 5a 03301a7023 
7 7  0 001372145 
167 4 195077612 

0600979973 3 13 
3 36 0 - 442506852 

NA NA 
NA- NA 

-- 

- - -  - -  

- -  

5 01 oo49228a85- 
4 52 - 0094501782 - 
1 46 
5 09 0 044256799- 

5547789829 
- .  

NA 
- .- ----- --- 

NA 
- - 1446571818 2 47 

2 56 - 1283275787- - _ -  

2 18 2 127943046 
-~ 179 3 575855824 
1 84 3 345646102 

NA NA 
NA NA 

NA NA 
1 48- - -  5 40206741 9 

- - 228-- - 1862773281 - - 

NA NA 
- _ _ _ - ~ - _ ~  028- 26 67841 3 5 3  
1 28 . 7 049527353- 
138 - - _ _ _ - ~  6 171063282 - 
109 -- ~ 9077787245 
-0 24 53 2991 T526- 

2304835848 2 12 

NA NA 
188 3 I72195904 
234r--- 1 719808139 
I 1  -- 8 957771912 
2 _-- 2703958364 

2 78 0 95754678 
2 a4 -~ 0 884056456 

5 77377691 8 143 
1 9  3 088872627 
O9 -- I168960941 

141 - 5929526304 

- 

-_ - ~_ 

-- - 

NA NA- 
~- - - 

- ~ -_-- 

-- _- ~~- --- 

~ _ _  

-- 

1 9  3 oaa872627 
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Attachment 1 
Table 2 

Octanol Water Partition Coefficients (log K,) 
and Transfer Coefficients (6 Factors) 

Used to Estimate Vegetation Exposure Point Concentrations 

Ana lyte Group log KoW' B Factor 
Di bromochiorornethane V 2 08 2.430860295 
D i bromo me t h a n e 
Dichlorodifluoromethane V 
Ethylbenzene V 
m+p-xylene3 V 
m-Xylene V 
Methylene chloride V 

V 

~ 

N-Buty lbenzene V 

p-Cymene V 
p-Xylene V 

V 
_~ 

o-Xylene 

V - -  
sec-Butylbenzene 
Styrene _ V 
tert-Butylbenzene V 

V 
V 
V 

V 
v 

V 
V 

~ 
~ ~_ ~ 

Tetrachloroethene 
To I u ene 
Total xylenes (metals) 

trans-l,3-Dichloropropene 
Tnchloroethene 

Vinyl acetate 
Vinyl chloride 
2 4-Dimethvlohenol 

~ _ _ ~  ~ 

~~ 

trans-l,2-Dichloroethene _ V 

Trichlorofluoromethane ~- ~ _ V 

_ ~_ 

~_ ~ 

~ . _ _  _ 

~ ~- ~ ~ ~ 

_ 

NA NA 
2 16 2 185344956 
3 13 ~ 0 600979973 
3 19 -~ 0.554855634 
3 2  0 547520015 

6864359179 1 3 -_ - 

NA NA 

- _ _ ~  -_ 

3.18 0.562289534 
NA NA 
3 16 0.577457465- 

-___ - ~ 

--__- 
NA NA- .. . _ _ _ _  ~ 

~~ 3.6 ~ _ _ _ - ~ -  0.321 5 14082- 
2.65 1.1 3841 3402 
3.2 _- - 0.547520015 
2 09 2.39872245 1 
1 41 5929526304 

2.53 1335549534 

. ~ _ _ _ _ _ . ~  

2 53 1335549534 - - -__ _ _ _ ~ _ _ _  _ .~ 

073- - 14 65750328 

Log kW are from Hull and Suter (1 994) or Knox, Sabatini, and Canter (1 993). 
Log kW is the average of the cis and trans isomers 
Log 16, is the average for both isomers. 

NA - not applicable 

1 

2 

3 

I 

t 
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Attachment 1 
Table 3 

Soil Ingestion Rates' 

Total Dietary 
Proportion of Ingestion Soil ingestion 
Soil in Diet' Rate Rate 

Receptor Reference Species* (dry weight) (Wkglday) (kgMIlday) 
-~ - -  -~ - 

IPreble's Meadow JumDing Mouse- Meadow Vole 0 024 0 004 
[American Kestrel Red Fox 0 028 0.29 0 008 

- __-_ 
0 004 

~- 
0 1 8  - 

. -_ - Great Blue Heron Blue-wingedTea1 0 02 I Mallard Mallard ~ 0 02 0 052 0 001 
~~ - - -  

0 001 - Red-Fox 0 028 Coyote 
Mule Deer 
Red-tailed Hawk Red Fox- 0 028 0 098 0 003 

- - - -  - 
0 047 

-- ~- 

Meadow Vole 0 024 0.022 0 001 
- _ ~ _ _ _ _ _ _ _  -- ~ 

Soil ingestion rates were estimated by multiplying the proportion of soil in the diet (EPA 1993) by the total 
dietary ingestion rate (DOE 1995b). 
Where data for receptor species were not available, information on the proportion of soil in the diet of similar 
"reference" species was used to calculate soil ingestion rates. 
Proportions reported at less than a value (Le., <.02) were considered equal to that value for soil ingestion 
rate calculations. 

1 

2 

3 
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Attachment 1 
Table 4 

Land Area and Length of Streams and Ditches 
Contained Within Source Areas 

- _  - _ _ _ _ _  __ - 
_ OU6 North Spray F ie ld  - 4 397 

- 
- ~ -  _ 

18 038 - _ _ _ - _  - 
OU6SOil Dump Areas 

~OU 10 Other Outside Closures 
OU7 Downgradient Areas 2 764 - 

bUii WesTSPrav Field 45 953 - 

- _ _ _ _  - - 
-~ 

2 690 ~ _ _ _  -- _ 

Length of Streams 
and Ditches Within 

Area Source Area 
Source Area (hectares) (meters) 

OU1 881 Hillside 22 303 _ 1,633 339 
OU2 903 Pad 27 605 
OU2 East Trenches 39 861 
OU2 Mound Area 2 256 - 

_- _ 

a33 372 - _ - 
- _ _  _ _ _  - - _  

- ~- _ _~ 

400 373-- 
788 141 

- _  __ _ _  - OU4Downgradient __ 6 370 
19 080 OU5 Ash Pits 

OU5C-Ponds 12 759 1 453 193 
- _ _ _ _ -  _ _ * 

- - _ _  - __ - _ -  

__ 1,206.800 -_ 13 532 
__ 

OU5 Old Landfill I 0 U s  S u dace Disturbance 1660 - 
-- __ - - _  

OU6 A-Ponds _ _  -- 12 828 1,135 220 
OU6 B-Ponds _ - 8 473 816.220 - 

OU6 Burial Trenches 1040 - 

s \eras\woman\SA_PRESZ.XLS 9/26/95 



Attachment 1 
Table 5 

Area and Perimeter of Ponds in RFETS and Vicinity 

Area Perimeter 
LakelPond (hectares) (meters) 

0 365 266 084 Pond A-I 
Po n dA-2 -~ - 0570- ~ 375 458 
Pond A-3 1142 562 765- 

-- 

~- 

- - ~ -  

- _ _ ~ ~ -  Pond A 4  
Pond A-5 
TotalAl-5 
Fond B-1 
Pond B-2 

- ~ - ~  __ - 

1086 
0 144 
3.307 ~ 

0 106 
0 314 

- -~ 

oi 71 
0 109- 
0 875 

- 1.575 
0 316 

763 180 
3781 46 

2,345633- 
141 962 
2 75.341 
188 351 

~ ~- 

153 510 
550 526 

-1,309.690- - -  ~ _ _ _  
266.321 

-~ --  _ _ _ _ _ _ -  
Pond C-2 1560 762 370 
Total ~ 1 - 2  1 A76 l,O28.693- 
Pond D-1 1259 485 497- 

2 421 619 7 5 5  
TotaDl-2 3.680 1,105.252- 

RockyFlats Lake- 15 546 1,522 708 

- - - ~ -  _ _ _ ~ -  
_ ~ _ _ _ _ ~ ~ ~  - 

~ -- ___ - - __ - - 

-- - 
Pond D-2 

OU7 Landfill Fond 0 962 534 575-- 

s:/eras/wornan/PONDS.XLS 9/26/95 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: a 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Acenaphthene 
Not applicable 
EPA. 1989. Mouse oral subchronic study with acenaphthene. Study 
conducted by Hazelton Laboratories, Inc., for the Office of Solid Waste, 
Washington, DC. 
Mice 
Body weight: 0.3 kg 
90 days 
Hepatotoxicity 
Gavage (adults) 
1, 175, 350, and 700 mg/kg/day 
NOAEL = 175 mg/kg/day 
None 
175 mg/kg/day 

Acenap hthene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
copknar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryo 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunsirom et al. 1990) 
18 days 
Mortality 
Injection into egg 
Not applicable 
TEF = 0.001 
0.0331 0 mg/kg/day / 0.001 = 33.1 0 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4) no activation of chemical. TEF (toxic equivalence factor) (EPA 1993, 
Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene NOAEL to 
acenaphthene NOAEL. 
33.10 mg/kg/d 

Acenaphthylene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Bioi. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40. and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 
TEF = 0.001 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

NOAEL = 10 mg/kg/day / 10 (LOAEL to NOAEL) 
= 1 .O mg/kg/day / 0.001 = 1090 mg/kg/day 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to benzo[a]anthracene NOAEL. See comments for benzo[a]pyrene 
in ORNL (1994). 
1000 mg/kg/day 

Acetone 
Not applicable 
McLaughlin, J., et al. 1965. Toxicity of fourteen volatile chemicals as 
measured by the chick embryo method. American Industrial Hygiene 
Journal, 25: 282-284 
Chicken 
Egg weight: 0.05 kg 
Food consumption: 0.008 kg/day (ORNL 1994) 
Preincubation-hatch (single dose) 
Hatching success 
Egg injection 
780 and 1560 mg/kg egg 
780 mg/kg/day x 0.1 (LCAEL to NCAEL) = 78 mg/kg/day 
Assumptions for these calculations are as follows: (1) concentrations in 
adult are the same as in the egg, (2) chemical does not accumulate in the 
adult, and (3) eggs were laid l/day. Values were extrapolated from single 
exposure. 
78.0 rng/kg/day 

Aldrin 
Dieldrin 
Mendenhall, V.M., et al. 1983. Breeding success of barn owls (Tyto alba) 
fed low levels of BBE and dieldrin, Arch. Environ. Contam. Toxicol. 

Barn Owl 
Body weight: 0.466 kg (Johnsgard 1988) 
Food consumption: wild birds 100-1 50 g/d; 50-75 g/d captive (Johnsgard 
1988) Used median captive food consumption value: 62.5 g/d 
2 years (>lo weeks and during a critical lifestage = chronic) 
Reproduction 
Oral in diet 
Only one dose level applied: 0.58 ppm NOAEL 
(0.58 mg dieldrin/kg) (62.5 g food/day) ( 1 kg/1000 g) /0.466 kg BW = 0.077 

Dieldrin values were extrapolated to aldrin. While 0.58 ppm dieldrin in the 
diet produced a slight but significant reduction in eggshell thickness, no 
significant effects on number of eggs laidpair, number of eggs 
hatchedpair, percent eggs broken, embryo or nesting mortality was 
observed. Therefore, this dose was considered to be a chronic NOAEL. 
0.077 mg/kg/d 

12:235-240. 

~g /kg /d  
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Anthracene 
Not applicable 
EPA. 1989. Subchronic toxicity study in mice with anthracene. Final 
report. Hazelton Laboratories America, lnc. Prepared for the Office of Solid 
Waste, Washington, DC. 
Mice 
Body weight: 0.03 kg (ORNL 1994) 
at least 90 days 
No treatment-related effects were observed. 
Gavage (adults) 
0, 250, 500, and 1000 mg/kg/day 
Not applicable 
The highest tested dose is the NOAEL. 
1000 mgikglday 

Anthracene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider, 
Environmental Pollution 67:133-143 
Chick embryo 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kgiday (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 

2.0 mg/kg/egg x 0.0096 kg embryo wt. = 0.0192 mg/egg x 
1 egg / 0.058 = 0.331 0 mg/kg/day 
No effects at this dose (highest dose). Assumptions: (1) concentration in 
adults is equivalent to concentration In eggs, (2) chemical does not 
accumulate in adults, (3) eggs laid - l/day, and (4) no activation of 
chemical. 
0.331 0 mg/kg/day 

2.0 rng/kg/egg 

Aroclor-1248 
Aroclor-1254 
Dahlgren, R.B., et al. 1972. Polychlorinated biphenyls: their effects on 
penned pheasants. Environ. Health. Perspect. 1 :89-101. 
Ring-necked Pheasant 
Body weight: 1 kg (EPA 1993) 
17 weeks (>lo wks and during a critical lifestage = chronic) 
Reproduction 
Weekly oral dose via gelatin capsule 
Two dose levels: 12.5 and 50 mg/bird/week; 
LOAEL = 12.5 mg/bird/week 
12.5 mg/bird/week = 1 .€I mgikglday 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 
f 

Study Duration: 

tpV501212btt2tbll dod9/26/95 

Aroclor-1254 values were extrapolated to Aroclor-1248. Significantly 
reduced hatchability was observed in both treatment groups. Therefore, 
because the study considered exposure throughout a critical lifestage 
(reproduction), the 12.5 mg/bird/week dose was considered to be a chronic 
LOAEL. 
0.18 mg/kg/d 

Aroclor-1260 
Not applicable 
Linder, R.E., et al. 1974. The effect of polychlorinated biphenyls on hepatic 
microsomal enzymes in the rat. Food Cosmet Toxicol 12:63-77. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
67 days (4 yr and during a critical lifestage=chronic) 
Litter size 
Dietary 
Could not obtain primary reference 
Not applicable 
Considered chronic because the rats were exposed during gestation. 
6.9 mg/kg/day 

I\ 

Aroclor-1260 
Not applicable 
Hill, E.F., and M.B. Camardese. 1986. Lethal dietary toxicities of 
environmental contaminants and pesticldes to coturnix. USFWS Technical 
Report 2. Washington, DC. 
Coturnix 
Body weight: 0.090 kg (Dunning 1993) 
Food consumption: 0.01 2 (from study controls) 
5 days; subacute 
Death 
Dietary 
Six concentrations ranging from 1500 to 3848 ppm; 
LOAEL = 1500 ppm 
(1500 mg/kg) (0.012 kg/day)/0.09 kg BW x 0.01 UF 
= 2.0 mg/kg/d 
LOAEL was taken from lowest dose resulting in mortality, which in this study 
was the lowest concentratlon tested. 
2.0 mg/kg/d 

Benzene 
Not applicable 
McLaughlin, J., et al. 1965. Toxicity of fourteen volatile chemicals as 
measured by the chick embryo method. American Industrial Hygiene 
Journal, 25: 282-284 
Chicken 
Body weight: 0.058 
Food consumption: 0.008 
Preincubation-hatch (single dose) 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

tp\2501212\att2tbll .dod9/26/95 

Hatchability 
Egg injection 
75.9, 151.7, 303.4, 775.9 mg/kg egg 
75.9 mg/kg/day x 0.1 (LOAEL to NOAEL) =7.59 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4) no activation of chemical. 
7.59 mg/kg/day 

Benzo[a]anthracene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 1 EO mgjkglday; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mglkglday / 10 ( LQAEL to NOAEL) 
= 1 .O mglkglday 10.1 = 10 mg/kg/day 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to benzo[a]anthracene NOAEL. See comments for benzo[a]pyrene 
in ORNL (1994). 
10 mglkglday 

TEF = 0.1 

Benzo[a]anthracene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mg/kg/day = NOAEL 
2.0 mg/kg/egg x 0.0096 kg embryo wt. = 0.0192 mglegg x 
1 egglday 10.058 kg = 0.3310 mgikgiday 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4) no activation of chemical. 
0.3310 mg/kg/day 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 

Calculations: 
* Dosage: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

-.s -P-* 

Ca ICulations: 
*- , 

Comments: 

,. Final NOAEL: 

-1. 

Compound: ’ 
Form: 
Reference: 

Test Species: 

Benzo[a]pyrene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al., 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al., 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mg/kg/egg = LOAEL 
2.0 rng/kg/egg = LOAEL x 0.0096 kg embryo wt. 
= 0.01 92 mg/egg x 1 egg I 0.058 = 0.3310 mglkg 
LOAEL to NOAEL: 0.331 0 mg/kg/day x 0.1 = 0.033 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4) no activation of chemical. 
0.0331 mg/kg/day 

Benzo[b]fluoranthene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. infertility in mice exposed in 
utero to benzo[a]pyrene. BIOI. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-1 6 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kg/day / 10 (LOAEL to NOAEL) 
= 1 .O mg/kg/day I 0.1 = 10 mg/kg/day 
The above information is for benzo1a)pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to benzo(b]fluoranthene NOAEL. See comments for 
benzo[a]pyrene in ORNL (1 994). 
10 mg/kg/day 

TEF = 0.1 

Benzo[b]f luoranthene 
Not applicable 
Brunstrom, B., et ai. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67: 133-1 43. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et at. 1990) 
Food consumption: 0.008 kgday (8runstrom et al. 1990) 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

18 days 
Mortality 
Injection into egg 
2.0 mg/kg/day = NOAEL 
2.0 mg/kg/egg x 0.0096 kg embryo wt. = 0.01 92 mg/egg x 
1 egglday / 0.058 kg = 0.331 0 mglkglday 
0.03 mg/kg/day 10.1 TEF = 0.33 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4) no activation of chemical. 
0.33 mg/kg/day 

Benzo[ghi]perylene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kglday / 10 
= 1 .O mg/kg/day 10.01 = 100 mg/kg/day 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to benzo[ghi]perylene NOAEL. See comments for benzo[a]pyrene 
in ORNL (1 994). 
100 mg/kg/day 

TEF = 0.01 

Benzo[ghi]perylene 
Not applicable 
Brunstrom, B., et ai. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kglday (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mg/kg/egg 
NOAEL = 2.0 mg/kg/egg x 0.0096 kg embryo wt. 
= 0.01 92 mg/egg x 1 egglday / 0.058 kg = 0.331 0 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4) no activation of chemical. 
0.331 0 mglkglday 



Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 

Benzo[k]fluoranthene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-1 6 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kg/day / 10 (LOAEL to NOAEL) 
= 1 .O mg/kg/day 1 0.1 = 10 mglkglday 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to benzo[k]fluoranthene NOAEL. See comments for 
benzo[a]pyrene in ORNL (1 994). 
10 mg/kg/day 

TEF = 0.1 

Benzo[kjfluoranthene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and ot PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution &‘:13>143. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et ai. 1990) 
Food consumption: 0.008 kglday (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
0, 0.05, 0.2, 2.0 mg/kg/egg 
NOAEL = 0.2 mg/kg/egg x 0.0096 kg embryo wt. 
= 0.001 3 mg/egg x 1 egglday / 0.058 kg = 0.033 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4) no activation of chemical. 
0.033 mg/kg/day 

e 

Benzyl alcohol 
Not applicable 
Shell Chemical Company. 1986. MRlD No. 00077819; HED Doc. No. 
002607. Available from €PA. Write to FOI, €PA, Washington, DC 20406. 
Beagle dogs 
Body weight: 12.7 kg (ORNL 1994) 
Food consumption: 0.301 kg/d (ORNL 1994) 
Two years 
Reduced body weight gain. increased liver and kidney weights 
Drinking water 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Dosage: 

Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

0,25, 125, and 2000 ppm, 
NOEL = 125 ppm 
None 
None 
3.1 3 mglkglday 

3.13 mg/kg/d 

Bis(2-chloroisopropy1)ether 
Not applicable 
Mitsumori, K., et al. 1979. Twenty-four n 
dichlorodiisopropyl ether in mice. Nippon 
Mice 
Body weight: 0.03 (ORNL 1994) 
Food consumption: 0.0055 kgld (ORNL . 
Two years 
Decreased hemoglobin 
Oral diet 
NOAEL = 35.8 mglkglday 
None 
From HEAST. 
35.8 mglkglday 

2-Butanone 
Not applicable 
Cox, G.E., et al. 1975. Toxicity studies ir 
growth, reproduction, and teratologic obsc 
Research Laboratories, Inc. Waverly, NY 
FRDL-Wistar rats 
Body weight: 0.35 (ORNL 1994) 
Food consumption: 0.028 kgld (ORNL 1 C 
Three generations 
Decreased fetal birth weight 
Oral diet 
0, 0.3, 1 .O, and 3.0 Yo; NOAEL = 1771 ml 
None 
From IRIS. 
35.8 mg/kg/day I 

onth chronic studies of 
Noyaku Gakkaishi. 4:323-335. 

994) 

rats with 2-butanol including 
Nations. Food and Drug 
Report No. 91 MR R 1673. 

34) 

,Jkg/day 

Bower, R.K., et al. 1970. Teratogenic eff cts in the chick embryo caused 
by esters of phthalic acid. J. Pharmacolo y and Exp. Theraputics. 

Food consumption: 0.008 kg/day (ORNL 1 994) 

Butyl benzyl phthalate 
Not applicable 

171 :314-324. 
Chick embryo 
Body weight: 0.058 kg (ORNL 1994) 

Inject at day 3 of incubation 
Mortality 
Injection into egg 
0.05 mllegg (d20 = 1.12 g/ml Source: Merck Index) (47.0% mortality) 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Calculations: 

Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

0.05 ml/egg x 1.12 g/ml = 0.056 g / 0.058 kg = 0.965 g/kg x 1000 mg/g = 
965 mg/kg 
965 mg/kg x 0.01 = 96.55 (LOAEL to NOAEL) 
None. 
96.55 mglkglday 

Chrysene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:18%191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kg/day / 10 
= 1 .O mglkglday / 0.01 = 100 mg/kg/day 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to chrysene NOAEL. See comments for benzo[a]pyrene in ORNL 
(1994). 
100 mglkglday 

TEF = 0.01 

Chrysene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day [Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mg/kg/egg = NOAEL 
2.0 mg/kg/egg = NOAEL x 0.0096 kg embryo wt. 
= 0.01 92 mg/egg x 1 eggday / 0.058 kg = 0.3310 mg/kg 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - one/day, 
and (4) no activation of chemical. 
0.331 0 mg/kg/day 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 

0 
Reference: 
Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 

Calculations: 

Comments: 

+ Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species : 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Cobalt 
Cobalt chloride 
ATSDR. 1991. Toxicity Profile. TP-91/10. 
Rat 
Body weight: 0.35 
Food consumption: 0.028 kg/day (ORNL 1994) 
Not specified 
Reproductive effects 
Not spec if ied 
NOAEL = 5 mg/kg/day 
None 
None 
5 mg/kg/day 

Cobalt 
Cobalt Chloride 
Gilani, S.H., and Y. Alibha. 1998. Teratogenicity of metals to chick 
embryos. J. Tox. and Env. Health. 30:23-31. 
Chick embryos 
Body weight: 0.058 kg 
Food consumption: 0.1 1 kg/day 
12 days 
Injection into air sacs 
Teratogenicity 
0, 1, 4, 7, 10, 50, 100, ugiegg; NOAEL = 1 ug/egg 

The study is considered chronic because of the critical life stage of 
exposure. The following assumptions were also made: (1) 100 % 
deposition of chemical into the egg from the adult, (2) the chemical does not 
accumulate in other tissues, and (3) one egg is laid each day. 
0.01 72 mg/kg/day 

Dibenzo(ah)anthracene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Bid. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gest$ion (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 
TEF = 1 
NOAEL = 10 mg/kg/day / 10 
= 1 ,O mg/kg/day / 1 = 1 mg:kg/day 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species : 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 

The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to benzo[a]anthracene NOAEL. See comments for benzo[a]pyrene 
in ORNL (1994). 
1 mg/kg/day 

Dibenzo(ah)anthracene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mg/kg/day = NOAEL 

2.G mg/kg/egg x 0.0096 kg embryo wt. = 0.01 92 mg/egg x 
1 egg/day / 0.058 kg x 1 = 0.331 0 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - l/day, and 
(4) no activation of chemical. 
0.331 0 mg/kg/day 

TEF = 1 

1 ,l-Oichloroethane 
Not applicable 
Hoffman, H.T., et al. 1971. On the inhalation toxicity of 1’1 - and 
1,2-dichloroethane. Arch. Toxikol. 27:248-265. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
13 weeks 
No observed effects 
Intermittent inhalation 
NOEL = 11 5 mglkglday 
None 
None 
115 mg/kg/day 

Di-N-butyl phthalate 
Not applicable 
Smith, C.C. 1953. Toxicity of butyl sterate, dibutyl sebacate, dibutyl 
phthalate and rnethoxyethyl oleate. Arch. Hyg. Occup. Med. 7:310-318. 
Male Sprague-Dawley rats 
Body weight: 0.35 (ORNL 1994) 
Food consumption: 0.028 kg/d (ORNL 1994) 
One year 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 
Final NOAEL: 

tpE50 12 12\att2tbll .dod9/26/95 

Increased mortality 
Oral diet 
0, 0.1, 0.05, 0.25, and 1.25 %; NOAEL = 125 mg/kglday 
None 
The rats receiving the highest dose had 50 percent mortality in the first 
week. The remaining animals survived the study with no apparent adverse 
effects. 
125 mg/kg/day 

Di-N-octyl phthalate 
Di-2-ethylhexyl phthalate 
Peakall, D.B. 1975. Phthalate esters: occurrence and biological effects. 
In: Residue Reviews. Vol 54. F.A. Gunther and J.D. Gunther, eds. 
Springer Verlag, New York. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
Unknown 
LD50 acute 
Oral 
30 glkg 
NOAELdi-n-octyl phthalate = (LD50)di-n-octyl phthalate *(NOAELdi-2- 
ethylhexyl phthalate I (LD50)di-2-ethylhexyI phthalate) = (30 glkg) (400 
mglkglday 126.0 glkg) = 461.54 
No chronic data for di-n-octyl phthalate could be found. Therefore, a 365- 
day NOAEL based on a daily concentration was used to approximate an 
NOAEL for di-n- octyl phthalate. Although the primary reference for di-n- 
octyl phthalate could not be obtained, the secondary reference is provided. 
The NOAEL and LD50 values for di-2-ethylhexyl phthalate were found in an 
EPA document called Ambient Water Quality of phthalate esters, 1980 EPA 
44015-80-067 (copy with butyl benzylphthalate information). 
461 5 4  mglkglday 

Di-N-octyi phthalate 
Not applicable 
Bower, R.K., et al. 1970. Teratogenic effects in the chick embryo caused 
by esters of phthalic acid. J. Pharmacology and Experimental Theraputics. 
171 :314-324. 
Chick embryo 
Egg weight: 0.058 kg (ORNL 1994) 
Food consumption: 0.008 kg/day (ORNL 1994) 
Injection at day 3 of incubation 
Mortality 
Injection into egg 
0.025 ml/egg (d14 = 0.980 giml (Source: Merck Index) (25% mortality) 
0.025 ml/egg x 0.980 g/ml = 0.024 g/0.058 kg = 0.422 g/kg x 1000 mg/g = 
422.4 
422.4 x 0.01 = 42.24 (LOAEL to NOAEL) 
Considered chronic because of the critical life stage of the chicks. 
42.24 mg/kg/day 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

. Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 

Endosulfan sulfate 
Not applicable 
Gupta, P.K., et al. 1978. Teratogenic and embryotoxic effects of 
endosulfan in rats. Acta Pharmacology and Toxicology, 42:150. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
7 days ( 4  yr and during a critical Iifestage=chronic) 
Fetal mortality, maternal toxicity 
Oral 
5.0 mg/kg/day LOAEL x 0.1 uncertainty factor 
= 0.5 mg/kg/day NOAEL for endosulfan 
N0AELe.s. = LD5Oe.s. (NOAELs / (LD50)s) 
= (76 mg/kg) (0.5 mg/kg/day / 110 mg/kg) 
= 0.3455 mg/kg/day 
The NOAEL for endosulfan was considered chronic because exposure 
occurred during a critical life stage. 
0.3455 mglkglday 

Endrin ketone 
Endrin 
Kavlock, R.J., et al. 1981. Perinatal toxicity of endrin in rodents. 11. 
Fetotoxic effcts of prenatal exposure in rats and mice. Toxicology, 21:141- 
150. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
14 days (4 yr and during a critical lifestage=chronic) 
Maternal weights 
Oral (intubation) 
0.450, 0.300, 0.150, 0.075, and 0 mg/kg/day 
NOAEL = 0.150 mg/kg/day for endrin 
NOAELketo-endrin = LD50 keto-endrin x (NOAELendrin / LD50endrin) 
=0.8 mg/kg (0.1 5 mg/kg/day / 5.3 mg/kg) 
= 0.023 mg/kg/day 
Endrin was used to extrapolate to endrin ketone. The N O E L  for endrin is 
considered chronic because the exposure occurred during a critical life 
stage. 
0.023 mg/kg/day 

Fluoranthene 
Not applicable 
EPA. 1988. 13-week mouse oral subchronic study. Prepared by Toxicity 
Research Laboratories, Ltd., Muskegon, MI for the Office of Solid Waste, 
Washington, DC. 
Mouse 
Body weight: 0.03 kg (ORNL 1994) 
Food consumption: 0.0055 kg/day (ORNL 1994) 
13 weeks 
Nephropathy, body weight, food consumption 
Gavage 



Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Dosage : 
Calculations: 
Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

0, 125, 250, and 500 mglkgiday 
NOAEL = 125 mglkglday 
All treated mice exhibited dose dependent nephropathy and increased 
salivation and liver enzyme levels. These were either not significant, not 
dose-related, or not considered adverse. 
125 mglkglday 

Fluoranthene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PGBs) in the common eider. 
Environmental Pollution 67: 133-1 43. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kgiday (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mglkglegg = NOAEL 
2.0 mglkglegg = NOAEL x 0.0096 kg embryo wt. 
= 0.01 92 mglegg x 1 egglday I 0.058 kg = 0.331 0 mglkglday 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - one/day, 
and (4) no activation of chemical. 
0.331 0 mglkglday 

Fluorene 
Not applicable 
EPA. 1989. Mouse oral subchronic study. Prepared by Toxicity Research 
Laboratories, Ltd., Muskegon, MI, for the Office of Solid Waste, 
Washington, DC. 
Mice 
Body weight: 0.03 kg (ORNL 1994) 
Food consumption: 0.0055 kg/day (ORNL 1994) 
13 weeks 
Decreased RBC, packed cell volume and hemoglobin 
Gavage in corn oil 
0, 125, 250, and 500 mglkgiday 
None 
None 
125 mglkglday 

Fluorene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67.1 33-1 43. 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 
Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

tp\2501212\att2tbll .dod9/26/95 

Chick embryos 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mglkgiegg = NOAEL 
2.0 mg/kg/egg = NOAEL x 0.0096 kg embryo wt. 
= 0.01 92 mg/egg x 1 egg/day / 0.058 kg = 0.331 0 mg/kg/day 
No effects at this dose (highest dose). Assumptions: (1) concentration in 
adults is equivalent to concentration in eggs, (2) chemical does not 
accumulate in adults, (3) eggs laid - one/day, and (4) no activation of 
chemical. 
0.33 mg/kg/day 

Heptachlor 
Not applicable 
Hill, E.F., and M.B. Camardese. 1986. Lethal dietary toxicities of 
environmental contaminants and pesticides to coturnix. USDOI, Fish and 
Wildlife Technical Report 2, Washington, D.C. 
Coturnix 
Body weight: 0.09 kg (Dunning 1993) 
Food consumption: 0.0094 kg/day (Hill and Camardese 1986) 
5 days (4 yr and not during a critical lifestage=subchronic) 
Death, LOAEL = 71 ppm dietary 
Dietary 
5 conccentrations between 50 and 200 ppm, 15 birddtreatment and 45 
control birds. 14 day old chicks 
[(71 mg/kg) (0.0094 kg/day) / 0.09 kg bw] x 0.01 UF = 0.074 
An uncertainty factor of 0.01 was used to calculate LOEL to NOEL and 
subchronic to chronic. 
0.074 mg/kg/day 

Heptachlor epoxide 
Not applicable 
Dow Chemical Company. 1958. MRlD No. 00061912. Available from 
EPA. Write to FOI, EPA, Washington, DC. 20460. 

Body weight: 12.7 kg 
60 weeks 
Increased liver-to-body weight ratio in males and females 
Diet 
0, 0.5, 2.5, 5, and 7.5 ppm 
Not applicable 
None 
0.1 25 mglkglday 

Dog 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 
Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Heptachlor epoxide 
Not applicable 
Velsicol Chemical. 1959. (from IRIS) 
Rat 
Body weight: 0.35 kg 
Three generation 
Reproduction 
Not spec if ied 
NOAEL = 0.25 mg/kg/day 
Not applicable 
None 
0.25 mg/kg/day 

Heptachlor epoxide 
Not applicable 
Stickel, W.H., et ai. 1965. Effects of heptachlor-contaminated earthworms 
on woodcocks. Journal of Wildlife Management, 29:132-146. 
Woodcocks 
Body weight: 0.160 kg (Stickel et ai. 1965) 
60 days (<1 yr, not during a eriticai iifestage=subchronic) 
Death 
Dietary 
0, 0.069 (NOAEL), and 0.33 mg/kg/day 
0.069 mg/kg/day NOAEL (subchronic) x 0.1 
= 0.0069 mglkglday (chronic NOAEL) 
Only two concentrations were used in this study (0.65 and 2.86). 
Concentrations ingested per day (0.01 1 and 0.053 mg/day) were divided by 
the body weight of male woodcocks io obtain a mg/kg/day concentration. in 
addition, the study was only 60 days; therefore, it w8s CGnSideEd 
su bc h ronic. 
0.0069 mg/kg/day 

Indeno[l,2,3-cd]pyrene 
not applicable 
Mackenzie, K.M., and D.M Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. 6101. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mglkgiday; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kg/day / 10 
= 1 .O mg/kg/day 10.1 = 10 rnglkglday 
The above information IS for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to indeno[l,2,3-c.d]pyrene NOAEL. See comments for 
benzo[a]pyrene in ORNL (1 994). 
10 mg/kg/day 

TEF = 0.1 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species : 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 

Indeno[l,2,3-cd]pyrene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryos 
Body weight: 0.058 kg (Brunstrom et al., 1990) 
Food consumption: 0.008 kglday (Brunstrom et al., 1990) 
18 days 
Mortality 
Injection into egg 
0, 0.5, 2.0 mg/kg/egg 
NOAEL=0.5 mglkglegg x 0.0096 kg embryo wt. 
= 0.0048 mglegg x 1 egglday 10.058 kg = 0.0828 mglkglday 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - onelday, 
and (4) no activation of chemical. 
0.0828 mg/kg/day 

lsophorone 
Not applicable 
Nor-Am Agricultural Products, Inc. 1972. MRlD No. 00123976. Available 
from EPA. Write to FOI, EPA, Washington, DC 20460. 
Beagle dogs 
Body weight: 12.7 kg (ORNL 1994) 
Food consumption: 0.301 kglday (ORNL 1994) 
90 days 
No observed effects 
Gelatin capsules 
0,35,75, and 150 mg/kg/day, 150 mg/kg/day = NOAEL 
None 
No effects were observed. 
150 mg/kg/day 

Manganese 
Manganese sulfate 
Vohra, P. and F.H. Kratzer. 1968. Zinc, copper and manganese toxicities in 
turkey poults and their alleviation by EDTA. Poultry Science 47:699-704. 
Turkey (domestic) poults 
Body weight: 0.416 kg (Marrett and Sunde, 1968. Poultry Science 4751 1- 
51 9.) 
Water consumption: 0.033 Uday 
Food consumption: 0.033 kg/day (from controls in study) 
21 days 
Dietary 
Growth 
0,510,1020,2040,3000, 3620. 4080,4800 ppm 
NOAEL = 4080 mg MnS04 /kg 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species : 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 

I Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

4080 mg M ~ O ~  0.0.033 kg 
/ 0.416kg bw = 323.65 mg / kg /day 

k f o d  & 

Because the length of the exposure was only 27 days, an uncertainty factor 
of 0.1 0 was multiplied by the value calculated as 323.65 mg/kg/day. 
32.36 mglkglday 

Methylene chloride 
Not applicable 
Eivor, E., et al. 1979. Effects of methylene chloride, trichloroethane, 
trichloroethylene, tetrachloroethylene and toluene on the development of the 
chick embryo. Toxicology 12:lll-119. 
Chicken 
Egg weight: 0.058 
Food consumption: 0.008 
Single dose at either 6 days OF 3 days incubation 
Death and malformation 
Egg injection 
100, 50, 25 and 5 pmoles/egg 
5 pmolesiegg x 1 egg/0.058 kg x .085 mg/l p o l e  
= 7.328 rng/kg/day x 0.1 UF = ,7328 
Assumptions for these calculations are as follows: (1) concentrations in 
adult are the same as in the egg, (2) chemical does not acc~nulate in the 
adult, and (3) eggs were laid 1 iday. Values were extrapolated from single 
exposure. 
0.7328 rnglkgiday 

2-Methylnaphthalene 
Not applicable 
Mackenzie, K.M., and D M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Bioi. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mgikglday; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kg/day I 10 
= 1 .O mg/kg/day / 0.001 = 10 rng/kg/day 
The above information IS for benzo(a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to 2-methylnaphthalene NOAEL. See comments for 
benzo[a]pyrene in ORNL (1 994). 
1000 mgikg/day 

TEF = 0.001 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 
Body weight: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 

2-Methylnaphthalene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:133-143. 
Chick embryo 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection 
Not applicable 

NOAEL = 0.0331 0 mg/kg/day / 0.001 = 33.1 0 mg/kg/day 
TEF (toxic equivalence factor) (EPA 1993, Nisbet and LaGoy 1992) used to 
adjust benzo[a]pyrene NOAEL to 2-methylnaphthalene NOAEL. 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - onelday, 
and (4) no activation of chemical. 
33.10 mg/kg/day 

TEF = 0.001 

Molybdenum 
Molybdate 
Schroeder, H.A., and M. Mitchner. 1971. Toxic effects of trace elements 
on the reproduction of mice and rats. Arch. Environ. Health. 23:102-106. 
Mice 
0.03 kg 
Water consumption: 0.0075 Uday 
Food consumption: 0.0055 kg/day 
Three generations 
Dietary (drinking water) 
Mortality of young 
10mg/L; LOAEL = IO mg/L 

IO mg Mo 0.0075 L 
/ 0.03kg bw = 2.5 m g /  kg/day 

L day 

This study was considered chronic because it involved exposure during a 
critical life stage. Because the value reported is an LOAEL, a chronic 
NOAEL was calculated. 
0.25 mg/kg/day 

Molybdenum 
NaMo04 
Nagy, J.G., W. Chappell, and G.M. Ward. 1975. Effects of high 
molybdenum uptake in mule deer. J. Animal Science. 41 : 41 2. 
Mule Deer 
Body weight: 70 kg (Tech Memo I I ,  S.M. Stoller C o p )  
Food consumption: 1.54 kgiday 
Water consumption: 3.08 Uday 
25 days 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Exposure Route: 
Endpoint: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage : 

Calculations: 

Dietary 
Weight, food intake 
0, 50,200, 1000 mglkg; NOAEL = 1000 mg/kg 

I000 mg M o  1.54 kg 

kg food day 
X / 70kgbw = 2 2 m g / k g / d a p  

Because the length of the exposure was only 25 days, an uncertainty factor 
of 0.10 was multiplied by the value calculated as 22 mg/kg/day. 
2.2 mglkglday 

Molybdenum 
Molybdenum 
Kratzer, F.H. 1958. Effect of dietary molybdenum upon chicks and poults. 
Proc. SOC. Exp. Biol. Med. 80:483 - 486. 
Chick 
Body weight: 0.134 kg (Elzubeir and Davis 1988) 
Water consumption: 0.01 6 kg/day (allometric equation) 
Food consumption: 0.01 5 Uday (allometric equation) 
4 weeks 
Dietary 
Growth 
0, 50, 100,200, 300, 400 mg/kg 
Authors calculated NOAEL as 200 mg/kg 

200 mg Mo 0.016 kg food 
X / 0.I34kg bw = 23.88 mg / kg / duy 

kg I day 

Study considered a sub-chronic exposure and therefore calculated NOAEL 
of 23.88 was multiplied by 0.1 to obtain the final NOAEL of 2.38 mgikglday. 
2.38 mglkglday. 

Naphthalene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24:183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-16 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10. 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kg/day / 10 
= 1 .O mg/kg/day 10.001 = 10 mg/kg/day 

TEF = 0.001 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and- Avian Benchmarks 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 
Comments: 
Final NOAEL: 

fpU50 12 12htt2tbl1 .dod9/26/95 

The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to benzo[a]anthracene NOAEL. See comments for benzo[a]pyrene 
in ORNL (1 994). 
1000 mg/kg/day 

Naphthalene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67: 133-1 43. 
Chick embryo 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
Not applicable 

NOAEL=O.03310 mg/kg/day / 0.001 = 33.10 mg/kg/day 
TEF (toxic equivalence factor) (EPA 1993, Nisbet and LaGoy 1992) used to 
adjust benzo[a]pyrene NOAEL to naphthalene NOAEL. Assumptions: (1 ) 
concentration in adults is equivalent to concentration in eggs, (2) chemical 
does not accumulate in adults, (3) eggs laid - one/day, and (4) no activation 
of chemical. 
33.1 0 mg/kg/day 

TEF = 0.001 

NitratelNitrite 
Nitrite 
Shuval, HA., and N. Gruener. 1972. Epidemiological and toxicological 
aspects of nitrates and nitrites in the environment. AJPH. 62.1045-1052. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Water consumption: 0.046 Uday 
2 years 
Methemoglobin levels 
Oral 
1, 100, 1000, 2000, and 3000 rng/L, 
NOAEL = 100 mg/L 
(100 mg/L) (0.046 Ilday) 10.35 kg = 13.1 4 mglkglday 
None 
13.14 mg/kg/day 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species : 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 
Final NOAEL: 

tp\2501212\atI2tbil dod9/26/95 

Nit rate/N it rite 
Nitrite 
Adams, A.W., et ai. 1966. Effects of nitrate and nitrite in the drinking water 
on chicks. poults, and laying hens. Poultry Science. 45121 5-1222. 
Chicks (4 weeks old) 
Body weight: 0.262 
Water consumption: 0.04 Uday 
2 years 
Growth 
Drinking water 
0, 25, 50, 100, and 200 mg/L. NOAEL = 100 mg/L 
(100 mg/L) (0.046 [/day) 10.262 kg = 15.27 mg/kg/day 
None 
15.27 mg/kg/day 

Pentachlorophenol 
Not applicable 
Schwetz, B.A., et ai. 1978, Results of 2-year toxicity and reproduction 
studies on pentachlorophenol in rats. In: Chemistry, PharmaGdOgy, and 
Environmental Toxicology. K.R. Rao, ed. Plenum Press, NY. p. 301. 
Rats 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
2 years 
Liver and kidney pathology 
Diet 
3, 10, 30 mglkglday, 3 mg/kg/day = NOAEL 
None 
None 
3 mg/kg/day 

Pentachlorophenol ‘)c 

Not applicable 
Nebeker, A.V., et al. 1994. Toxicity and estimated water quality criteria 
values in mallard ducklings exposed to pentachlorophenol. Archives of 
Environmental Contamination and Toxicology. 26:33-36. 
Mallard 
Body weight: 0.15 kg 
Food consumption: 0.06 kglday 
11 days 
Growth 
Dietary 
25, 54.2, 105.0, 233.2, 423 2. and 961 ppm; NOAEL = 423.2 ppm 
((423 mg pentachlorophenoVkg x 0.06 kg/day)/0.15 kg body weight) x 0.1 
(subchronic to chronic) = 16 92mg/kg/day 
None 
16.92 mg/kg/day 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species : 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 

Phenanthrene 
Not applicable 
Mackenzie, K.M., and D.M. Angevine. 1981. Infertility in mice exposed in 
utero to benzo[a]pyrene. Biol. Reprod. 24.183-191. 
Mouse 
Body weight: 0.03 kg (EPA 1988) 
Food consumption: 0.0055 (ORNL 1994) 
Days 7-1 6 of gestation (during a critical life stage = chronic) 
Reproduction 
Oral intubation 
Three dose levels: 10, 40, and 160 mg/kg/day; 
LOAEL = 10 mg/kg/day 

NOAEL = 10 mg/kg/day / 10 
= 1 .O mg/kg/day / 0.001 = 10 mg/kg/day 
The above information is for benzo[a]pyrene. TEF (toxic equivalence 
factor) (EPA 1993, Nisbet and LaGoy 1992) used to adjust benzo[a]pyrene 
NOAEL to phenanthrene NOAEL. See comments for benzo[a]pyrerte in 
ORNL (1 994). 
1000 mg/kg/day 

TEF = 0.001 

Phenanthrene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67:? 33-1 43. 
Chick embryo 
Body weight: 0.058 kg (Brunstrom et al. 1990) 
Food consumption: 0.008 kg/day (Brunstrom et al. 1990) 
18 days 
Mortality 
Injection into egg 
2.0 mg/kg/egg = NOAEL 
NOAEL=2.0 rnglkg/egg x 0.0096 kg embryo 
= 0.01 92 mg/egg x 1 egglday /0.058 kg = 0.033 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - onelday, 
and (4) no activation of chemical. 
0.033 mg/kg/day 

Phenol 
Not applicable 
NTP (National Toxicology Program). 1983. Teratologic evaluation of 
phenol in CD rats and mice. Report prepared by Research Triangle 
Institute, Research Triangle Park, NC. NTlS PB83-247726. Gov. Rep. 
Announce. Index. 83(25):6247. 
Rats 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
2 years 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Reduced fetal body weight 
Gavage 
0, 30, 60, and 120 rng/kg/day, 60 rng/kg/day = NOAEL 
None 
None 
60 rng/kg/day 

Phenol 
Pentachlorophenol 
Schafer, E.W., et al. 1983. The acute oral toxicity, repellency, and hazard 
potential of 998 chemicals to one or more species of wild and domestic 
birds. Arch. Environ. Contarn. Toxicol. 12:355-382. 
Agelaius phoeniceus 
Body weight: 0.065 kg (Schafer et at. 1994) 
Food consumption: 0.01 4 kg/day (Schafer et al. 1994) 
acute 
Death 
Oral 
Up to 113 ppm (range not given), LO50 > 113 ppm 
(1 13 ppm)[(l69.2 rng/kg/d NOEL pcp) I 
380 ppm LO50 pcp] = 50.3 mg/kg/day = NOEL 
Pentachlorophenol was used to extrapolate to phenol. pcp = 
pentachlorophenol 
50.3 rng/kglday 

Pyrene 
Not applicable 
EPA. 1989. Mouse oral subchronic toxicity of pyrene. Study conducted by 
Toxicity Research Laboratories, Muskegon, MI, for the Office of Solid 
Waste, Washington, DC. 
Mouse 
Body weight: 0.03 kg (ORNL 1994) 
Food consumption: 0.0055 kglday (ORNL 1994) 
13 weeks 
Kidney effects (renal tubular pathology, decreased kidney weights) 
Gavage 
0, 75, 125, and 250 mg/kg/day 
Not applicable 
None 
75 mglkglday 

Pyrene 
Not applicable 
Brunstrom, B., et al. 1990. Embryotoxicity of polycyclic aromatic 
hydrocarbons (PAHs) in three domestic avian species, and of PAHs and 
coplanar polychlorinated biphenyls (PCBs) in the common eider. 
Environmental Pollution 67: 133-1 43. 
Chick embryo 
Body weight: 0.058 kg (Brunstrom et ai. 1990) 
Food consumption: 0.008 kgday (Brunstrom et al. 1990) 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 
Calculations: 
Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 

18 days 
Mortality 
Injection into egg 
2.0 mglkglegg = NOAEL 
NOAEL=2.0 mg/kg/egg x 0.0096 kg embryo 
= 0.01 92 mg/egg x 1 egg/day / 0.058 kg = 0.331 0 mg/kg/day 
Assumptions: (1) concentration in adults is equivalent to concentration in 
eggs, (2) chemical does not accumulate in adults, (3) eggs laid - onelday, 
and (4) no activation of chemical. 
0.331 0 mg/kg/day 

Silver 
Silver 
Toxicological Profile for Silver. 1990. TP-90-24. US.  Dept. of Health and 
Human Services. ATSDR. pg. 17. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Water consumption: 0.58 kglday (allometric) 
Food consumption: 2.03 Uday (allometric) 
35 weeks 
Dietary 
Weight loss 
Stated LOAEL of 222.2 mg/kg/day 
Not aplicable 
LOAEL of 222.2 mg/kg/day was multiplied by an uncertainty factor of 0.1 
for a final NOAEL of 22.22 mg/kg/day. 
22.22 mg/kg/day. 

Silver 
Silver Nitrate 
Jenren, L.S., R.P. Peterson, and L. Falen. 1974. Inducement of enlarged 
hearts and muscular dystrophy in turkey poults with dietary silver. Poultry 
Science 53:57-64. 
Turkey 
Body weight: 0.3152 kg 
Food consumption: 0.1 74 kg/day (ORNL 1994) 
5 weeks 
Dietary 
Growth, cardiac enlargement, decreased hemoglobin levels 
3 dose levels: 100, 300. and 900 ppm. Authors calculated an LOEL of 900 
ppm and a NOAEL of 300 ppm. 

X kgfood / 0.3152kg bw = 165.61 rng/kg/day 
300 mg AgNi Calculations: 

kg food day 

Comments: No food consumption data was available in the paper for domestic turkeys, 
therefore food consumption for wild turkey was used based on ORNL 
(1 994). 

Final NOAEL: 165.61 mg/kg/day 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

0 Compound: - 
Form: 
Reference: 

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 

Calculations: 

Strontium 
Strontium carbonate 
Weber, C.W., A.R. Doberenz, R.W.G. Wyckoff, and B.L. Reid. 1968. 
Strontium metabolism in chicks. Poultry Science. 47:131&1328. 
Chicks 
Body weight: 0.58 kg (mean weight of control animals at 4 weeks) 
Water consumption: 0.01 6 kg/day 
Food consumption: 0.01 5 Uday 
4 weeks 
Dietary 
Weight gain, plasma Na, K, and Ca concentrations 
0,3000,6000, 12000 rng/kg; NOAEL = 3000 mg/kg 

3000 mg St 0.01 6kg 
kg food day 

/ 0.5SOkg bw = 82.76 mg / kg /day 

Comments: 

Final NOAEL: 8.276 mg/kg/day 

Because the length of the exposure was only 4 weeks, an uncertainty factor 
of 0.10 was multiplied by the value calculated as 82.76 mg/kg/day, 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Tetrachloroethene 
Not applicable 
Buben, J.A., and E J, O’Flaherty. 1985. Wineation of the role of 
metabolism in the hepatotoxicty of trichloroethylene and perchioroethylene: 
a dose-effects study. Toxicol. Appl. Pharrnacol. 78:105-122. 
Mouse 
Body weight: 0.03 kg (ORNL 1994) 
Food consumption: 0.0055 kg/day (ORNL 1994) 
6 weeks 
Hepatotoxicity 
Gavage 
0,20, 100,200, 500, 1500, and 2000 mg/kg 5 daysjweek; 
NOAEL = 14 mg/kg/day 
None 
None 
14 mg/kg/day 

Tetrachloroethene 
Not applicable 
Elovaara, E., et ai. 1979. Effects of methylene chloride, trichloroethane, 
trichloroethylene, tetrachloroethylene and toluene on the development of the 
chick embryos. Toxicology 12:lll-119. 
Chicken 
Egg weight: 0.058 kg 
Food consumption: 0.008 kg/day 
Single dose at either 2 or 6 days of incubation 
Death or malformation 
Egg injection 
5, 25, 50, or 100 pmol/egg; LOAEL = 5 VmoVegg 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

5 pmollegg x 1 egg/0.058 kg x 0.1659 mg/pmol x 0.1 (LOAEL->NOAEL) = 
1.43 mgikglday 
Assumptions for these calculations are as follows: (1) concentrations in 
eggs are the same as in the adult ,(2) chemical does not accumulate in the 
adult, and (3) eggs were laid llday. Values were extrapolated from single 
exposure. 
1.43 mg/kg/day 

Tin 
Inorganic 
Eisler, R. 1989. Tin Hazards to Fish, Wildlife, and Invertebrates: A 
Synoptic Review. USFWS. Patuxent Wildlife Research Center. Laurel, 
MD. Biological Report 85(1.15). Contaminant Hazard Reviews Report No. 
15. 

Body weight: 0.35 
Food consumption: 0.028 kg/day (ORNL 1994) 
13 weeks 
No observed effect 
Diet 
NOAEL = 25 mg/kg/day 
None 
None 
25 mg/kglday 

Dog 

Toluene 
Not applicable 
Acetone 
Elovaara, E., et at. 1979. Effects of methylene chloride, trichloroethane, 
trichloroethylene, tetrachloroethylene and toluene on the development of the 
chick embryos. Toxicology 12:lll-119. 
Chicken embryo 
Egg weight: 0.058 kg 
Food consumption: 0.08 kg/day 
Single dose at day 2 or 6 of incubation 
Death or malformation 
Egg injection 
5,25,50, and100 
(25 pmol/egg) (1 egg/.058 kg) (.092 mg/pmol) 
= 39.66 x 0.1 (LOAEL to NOAEL) = 3.966 mg/kg/day 
Assumptions for these calculations are as follows: (1) concentrations in 
eggs are the same as in the adult ,(2) chemical does not accumulate in the 
adult, and (3) eggs were laid l/aay. Values were extrapolated from single 
exposure. 
3.966 mglkglday 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
0 

Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 

Calculations: 
Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage : 
Calculations: 

Comments: 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species : 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

1,2,4-Trichlorobenzene 
Not applicable 
Robinson, K.S., et al. 1981. Multi-generation study of 1,2,4- 
trichlorobenzene in rats. J. Toxicol. Environ. Health. 8:495-500. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kgid (ORNL 1994) 
3 generations 
Increased adrenal weights 
Drinking water 
0,25, 100, and 400 ppm, 
NOAEL = 100 ppm = 14.8 mgikgid 
None 
None 
14.8 mg/kgiday 

1,1,1 -Trichloroethane 
Not applicable 
Eivor, E., et al. 1979. Effects of methylene chloride, trichloroethane, 
trichloroethylene, tetrachloroethylene and toluene on the development of 

Chicken embryo 
Body weight: 0.058 kg egg 
Single dose at day 3 or 6 of incubation 
Death or malformation 
Injection into egg 
5,25, 50, and 100 pmoliegg; LOAEL = 5 pmollegg 
(5 pmollegg) (egg/0.58 kg) (.13342 mg/pmol) (0.1 UF) = 
= 1.150 mglkglday 
None 
1.150 mg/kg/day 

the chick embryo. Toxicology 12:111-119. 

Trichloroethene 
1,1,1 -Trichloroethane 
Weissman, C.L., et al. 1976 Acute inhalation, oral and intraperitoneal 
toxicity of trichloroethylene in mice. Chapter 8 In: Methyl chloroform and 
trichloroethylene in the environment. D.M. Aviado et al., eds. CRC Press, 
Cleveland OH, 61-63. 
Mice 
Body weight: 0.0225 
Food consumption: 0.0055 
24 hours 
Death 
Gavage 
2, 3, 4, 5, and 6 glkg; LD50 2.85 gJkg 

NOAEL = 2.85 glkg x 500 rnglkqday I 9.7 glkg) =146.91 mg/kg/day 
NOAEL = LD50TCE x (NOAELTCNLD50TCA) 

lpE501212btt2tbll .dod9/26/95 Page 29 of 32 



Attachment 2 
Table 7 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 

Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Exposure Route: 
Endpoint: 
Dosage: 

Calculations: 

Comments: 

Final NOAEL: 

Only acute lethality data was availabe, therefore a similar structural 
compound, 1,1,1 -trichloroethane, was used to calculate the NOAEL for 
trichloroethene. 1 ,1 ,1-trichloroethane data came from: Torkelson, T.R. et 
al. 1958. Toxicity of 1,1,1-trichloroethane as determined on laboratory 
animals and human subjects. American Industrial Hygiene Journal, 19: 
353-362. 
146.91 mg/kg/day 

Trichloroethene 
Not applicable 
Elovaara, E., et al. 1979. Effects of methylene chloride, trichloroethane, 
trichloroethylene, tetrachloroethylene and toluene on the development of the 
chick embryos. Toxicology 12:lll-119. 
Chicken 
Egg weight: 0.058 kg 
Food consumption: 0.008 kg/day 
Single dose at either 2 or 6 days of incubation 
Death or malformation 
Egg injection 
5, 25, 50, or 100 pmol/egg; LOAEL = 5 pmol/egg 
5 pmoi/egg x 1 egg/0.058 kg x 0.1314 mg/pmol 
= 11.33 x 0.1 (LOAEL to NOAEL) = 1.133 mg/kg/day 
Assumptions for these calculations are as follows: 
1. Concentrations in egg are the same as in the adult 
2. Cb-nnical does not accumulate in the adult 
3. Eggs were laid l/day 
Values were extrapolated from single exposure. 
1.1 33 mg/kg/day 

Vanadium 
Vanadium pentoxide 
Hill, E.F., and M.B. Camardese. 1986. Lethal Dietary Toxicitites of 
Environmental Contaminants and Pesticides to Coturnix. USFWS 
Technical Report #2. Washington, DC. 
Coturnix 
Body weight: 0.09 kg (Dunning 1993) 
Water consumption: 0.012 Uday 
Food consumption: 0.12 kg/day (from controls in study) 
5 days 
Dietary 
Death 
Five concentrations between 500 and 2000 ppm. 15 birds per treatment. 
LOEL = 500 ppm dietary 

500 mg Va 0.012 kg 

kg food day 
X / 0.09kg bw = 6 7 m g /  kg/day 

Because the length of the exposure was only 5 days and the calculated 
effect level was an LOEL, an uncertainty factor of 0.01 0 was multiplied by 
the value calculated as 67 mg/kg/day. 
0.67 mg/kg/day 
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Attachment 2 
Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 
Comments 
Final NOAEL: 

Compound: 
Form: 
Reference: 

Test Species: 

Study Duration: 
Endpoint: 
Exposure Route: 
Dosage: 
Calculations: 

Comments: 
Final NOAEL: 

tp\2501212\att2tbll .dod9126/95 

Vinyl acetate 
Not applicable 
Shaw, D.C. 1988. Vinyl acetate: 104 week oral (drinking water) combined 
chronic toxicity and carcinogenicicty study in the rat following in vitro 
exposure, Vol. 1. Hazleton Laboratories, UK. Report No. 5531 -5’1 6. €PA 
Doc. No. 86-0000265. Fiche No. OTS0514156. 
Rat 
Body weight: 0.35 kg (ORNL 1994) 
Food consumption: 0.028 kg/day (ORNL 1994) 
2 years 
Altered kidney and whole body weights 
Oral 
NOAEL = 100 mg/kg/day 
None 
None 
100 mg/kg/day 

Xylene 
Not applicable 
Hill, E.F., and M.B. Camardese. 1986. Lethal dietary toxicities of 
environmental contaminants and pesticides to Coturnix. US Fish and 
Wildlife Service technical report # 2. Washington, DC. 
Coturnix 
Body weight: 0.09 kg 
Food consumption: 0.01 2 kgiday 
5 days 
Death 
Diet 
3 concentrations between 10.000 and 20,000 ppm 
((20,000 mg/kg x 0.012 kg /day)/0.09) x 0.1 (subchronic to chronic) = 267 
mg/kg/day 
No observed effects at high dose 
267 mg/kg/day 
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Table 1 

Descriptions of Studies Used to Calculate Mammalian and Avian Benchmarks 

Additional Supporting References: 

Dunning, J.B. 1993. Handbook of Avian Body Masses. CRC Press. Boca Raton, FL. 

Elzubeir, E.A., and R.H. Davis. 1988. Sodium nitroprusside, a convenient source of dietary cyanide for 
the study of chronic cyanide toxicity. Br. Poult. Sci. 29:779-783. 

EPA. 1980. as cited in IARC Monographs on the evaluation of the carcinogenic risk of chemicals to 
humans: some industrail chemicals and dyestuffs. Vol. 29. 1982. 

EPA. 1988. Recommendations for and documentation of biological values for use in risk assessment. 
Environmental Criteria and Assessment Office, Cincinnati, OH. EPA/600/6-87/008. 

EPA. 1993. Great lakes water quality initiative criteria documents for the protection of wildlife (proposed): 
DDT, Mercury, 2,3,7,8-TCDD, PCBs. EPA/822/R-93-007. Off ice of Science and Technology, 
Washington, DC. 

Johnsgard, P.A. 1988. North American Owls: Biology and Natural History. Smithsonian Institution 
Press, Washington, DC. 

Marrett, L.E., and M.L. Sunde. 1968. The use of turkey poults and chickens as test animals for nitrate 
and nitrite toxicity. Poultry Science 4751 1-51 9. 

Nisbet, I.C.T. and P.K. LaGoy. 1992. Toxic equivalency factors (TEFs) for polycyclic aromatic 
hyrocarbons (PAHs). Reg. Tox. and Pharm. 16:290-300. 

ORNL (Oak Ridge National Laboratory). 1994. Toxicological Benchmarks for Wildlife: 1994 Revision. 
D.M.Opresko, B.E. Sample, and G.W. Suter 11. ES/ERRM-86!Rl. September. 

Torkelson, T.R., et ai. 1958. Toxicity of 1,l ,l-trichloroethane as determined on laboratory animals and 
human subjects. Ind. Hyg. J. 19353-362. 
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Attachment 2 
Table 12 

Surface Water Standards for Aquatic Life* 

Water Quality 

_ __ - 

_ -  DiTN-buGl _ -  phthake - - 3 0  
Benzoic acid 41 6 
Pentachlorophenol'-- - 5 7  ~ 

1 ,I-Dichloroethane - -- - - 47 

- _____ _ - _  

< I ,  1 -Trichloroethane5- - -- ia,ooo - 

1, I-Dichloroethene 196 
1,2-Dich~oroetha&" -- -__- -- 20,000 
-1,2-Dichloroethenes-~---------- - ___ 31 2 

11,200 Acetone 
1,240 Chloroform 

Methylene chloride 2,240 
840 Tetrachloroethene 
176 Toluene 
86 2 Total xylenes 

21,900 Trichloroethene 
v in3 acetate 20 8 

__- _ _  - -  

- __ 
_ _  - ~ - _ _  

- -_____-______ - - 

--_ _ _  - - - - _ _  

-- ___-_ --___ 
-_____ 

____-__ - __ _- 

Analyte Standard' 
Americium-241 1.300 - 
Cesium-I 37 8 200 
Plutoniurn-239/240 100 
Strontium-89/90 270,000 
Tritium 190,000,000 
U ra n I u m-23312 34 _ 4,300 
Uranium-235 4 300 
Uranium-238 4,400 

- - _ -  - -  _ _ I Bis(2-ethvlhexvlMhthalate 360 

Units WQS Source 
pCdL H&K 1995 
PCIIL _ H&K 1995 
PClIL _ H&K 1995 
PCllL H&K 1995 
PCI/L - H&K 1996 

H&K 1995 pCi/L 
- H&K 1995 pCi/L 

H&K 1995 pCdL 

- _  

- _  
- - - -  

'Sitewide Surface Water PCOC List 
'All values based on Tier I I ,  secondary chronic values calculated using EPA guidelines 
unless otherwise noted (EPA 1993) 
Calculated using the A-series pond's UCLg5 for hardness of 51 762 ug/L 
chronic LEC 

4pH dependent standard, the value shown is for pH = 7 0 
Acute value 

WQS - water quality standard 
H&K 1995 - Higley and Kuperman (1995) 
ORNL 1994 - Oak Ridge National Laboratory(l994) 

2 

3 

5 

C'NQS - Colorado Water Quality Standards 
IRIS integrated Risk Information System 
"LA ro standard available 

s kras\woman\SW-WQS XLS\9126/95 
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Attachment 2 
Table 14 

RFETS-Specific Radionuclide Benchmark Concentrations' 
for Limiting Species in Soil, Sediment, and Water 

,. 
Benchmark Benchmark Benchmark 

in Soil in Sediment in Water 
Radionuclide ( p c  i/g l2 (pc i/g)3 (pc i / ~ ) ~  

Americium-241 1 9 x  IO3 4 6 x  I O 4  1 3x103 
Cesium-I 37 8 4 x 10' 4 8 x  I O 3  8 2 x 1 0 ~  
Plutonium-239/240 38x103 52x105 1 ox102 
Radium-226 5 4 x  I O '  38x105 38x10' 
Radium-228 ~- 35x10' 2.5 x-10~ 25x10' 
Strontium-89/90 

~ 1 2 x  lo2 - ~ 3 5 ~ 1 0 ~  ~~ ~ 27x105 
Tritium 35x I O 5  - 3 s X  i o 5  ~ 1 9 x  IO8 
Uranrum-233/234 ~ ~ 1 8x103 I O X  io4  4 3 x 1 0 ~  -~ 

Uranium-235 1 9 x  IO3 I 0 x 1 0 ~  4 3  x I O 3  
Uranlum-238 1 6 x  I O 3  42x103 4 4 x ? 0 3  

- - ~ _ _ _ _  

'No background comparison was performed because the benchmarks are RFETS-specific 
'Soil oenchmarks that would cause a 100-mradld (l-mGyld) dose rate to small mammals (limiting species) 
3Sediment benchmarks that would cause a 1 OO-mrad/d (l-mGy/dj external dose rate to aquatic species (limiting species) 
%Vater concentration benchmarks that would cause a 1 OO-mrad/d (1  -mGy/dj dose rate to aquatic species (limiting species) 

From Hlgley and Kuperman ( I  9951, Radiological Benchmarks for Wildlife at Rocky Fiats Environmental Technolsgy S:te e 

, .. 

s \eras\woman\RAD-TRU XLS:9/27/95 
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Data Management 
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Definition of Data Validation Codes 
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Attachment 4 
Sediment and Surface Water Results 





Attachment 4 
Table 1 

Summary of Sediment ECOC Screen 
Walnut Creek Watershed - A-Ponds 

Toxicity 
OU6 Exposure Point Reference Frequency Hazard 

Analyte GRP PCOC Concentration Units Value of  Hits Quotient 
Pond A-1 

Anthracene s X 88 Clglkg 0 99 215 89 

Benzo(b)fluoranthene S X 370 KJlkg 21 315 18 
Antimony M X 29 mglkg 7 7  215 3 8  
Magnesium M X 4,200 mglkg 1,800 515 ~ 2 3  

Cobalt M X 12 mglkg 6 9  - 515 1 7  
Vanadium M X 37 mglkg 22 515- ~~ 1 7  

Chrysene S X 320 W k g  9 3  515 34 

Toluene V X 240 W k g  110 515 2 2  

Aroclor-1254 P X 350 Mikg 270 loll0 - -  - 1 3  
Benzo(k)fluoranthene S X 200 iJg/k!J 170 415 1 2  

Chrysene S X 230 P g k l  7 9  

- - _  ~ ~ ~~ 

HAZARD INDEX 160 

~ 29 1 515 
Benzo(b)fluoranthene S X 330 18 415 18 3 

Pond A-3 

- ~ ~~~ - - - 

pgikg 158000 1 I5 2 2  

TRVs were developed only for sediment PCOCs (pond-spec Fc) p C X s  with all records less than the 
TRV were not shown above Therefore, records shown include Jnik pond-specific PCOCs with individual 

Hazard quotients and hazard indices were rounded to present or v %VO significant figures. 
samples' HQ greater than 1 0 I 

s \eras\woman\SDECOCBM XLSV\-ponds\9/27/95 



Attachment 4 
Table 2 

Summary of Sediment ECOC Screen 
Walnut Creek Watershed - B-Ponds 

Toxicity 
OU6 Exposure Point Reference Frequency Hazard 

Analyte GRP PCOC Concentration Units Value of Hits Quotient 
Pond 6-1 

Fluorene S X 460 P S M  0 32 217 1,438 
Anthracene S X - 460 W k g  _ 1 7  - 317 271 

Silver M X - 240 mglkg 2.7 717 89 
Benzo(b)fluoranthene S X 2,100 - PSk3 - 35 . 517- 60 
Heptachlor P X 19 - Clgm 1 480- 117 13 

- 460 1011 2 8 9  Aroclor- $254 P X 4,100 - 

717 
4 3  Methylene chloride V X - -  9 0  C1gJkg 2 1  1 I5 

- 280- - - - 517 2.8 780 X Benzo(k)fluoranthene S 
2.6- Copper M X 89 mg/kg 34 __ - 717 

Chrysene S X ~ 1,500 W k g  16 617 94 -- - 

- -- 

W k g  -_ ~ 

Zinc M X -~ - 730- mg/kg 150 4 9  

Acetone V - X 330 vg/kg --- 150 4/5-- 2.2 
Magnesium M - X - - 3,600 mg/kg ~ 1 ,8 00-- - ~ - -  717 . ~ 2 0  

_ _ _  - -- 

-_ 

- -_ -- __-- --- - -_ - _  - 

-~ - -  

_ _ ~  -- - .  - 

Cobalt M 6.9 7/7 1.6 11 X 
Dibenzo(a,h)anthracen S - X -~ - _ ~ _  - -  1 50 - w’kg ~ _ _ _ _ _  110- ---- 1 I7 -- ~ 1 4  
Vanadium M X -- - - 30 ~ mgN3 22 717 1 4  
C hromrum M X 65 mmg 81 717 0 8- 

HAZARD INDEX 2,000 

mg/kg __ --__  ~- ~ ~ -- - -  -_ 

- ~ 

Pond 6-4 
4nthracene - S .- --- X _ _ _ ~  .- 100 ~ 

vglkg 0 95 518 - - 105 
Chrysene S -- X __ __ 560 M k g  - 8 9  ~ 818 63 
Benzo(b)fluoranthene - S -- -__  X 1,000 lJg/kg -~ 20 818 50 

2.7 318 15 X 40 Silver 

4.7 1 I7 2 8  jamma-BHC(Lindane) - _  P x- 13 
Uagnesium - M x -- - _ _ _ _  4,100 mglkg 1,800 - -  _ _ _ _ _ _ _ ~  818 2.3 

danadium - M X 39 mglkg - 22 ~ 818 - -~ 1 8  
P X 430 wlkg ~- 258 1011 3 1 7  4rocior-1254 

Zinc M X 250 150 818 1 7  mglkg _ _ ~ _ _ _ _ _  ~ ~- 

M X 6.9 818 1 4  mg’kg 2obalt 
:opper M X 32 mglkg 34 818 0 9  

m g h  --_ _ _ - -  

vg/kg -__ --_- -~ - 

- _ _ _ _ _ ~  _ -  M 
- 

4ntimony M _- X _ _  . 26 ~ - -  m g m  7 7  214 - 3 4  

3enzo(k)fluoranthene -- S _ _ _ _ _ _  X 330 ___ vg/kg 160 818 2 1  

__ _~ _-__ 

- __~, __ __ - -~ 10 -_ - - __-______ - -  

HAZARD INDEX 250 

s \eras\woman\SDECOCBM XLS\9/27/95 



Attachment 4 
Table 2 

Summary of Sediment ECOC Screen 
Walnut Creek Watershed - 6-Ponds 

Toxicity 
OU6 Exposure Point Reference Frequency Hazard 

Analyte GRP PCOC Concentration Units Value of Hits Quotient 
Pond 8-3 

- 2 7  717 63 Silver M X 170 
Chrysene S X 380 - lJg/kg 12 217 32 

28 517 18 X 500 
213 9 0  69 

34 717 1 9  X 65 

m g m  -- 

w l k g  -- _ _  
~ mgk3 7 7  _ 

mg/kg -_- -~ _ 

- - -  

-- ~~ 

Benzo(b)fluoranthene - S _- - - 

Aroclor-I 254 _ _  - P- - X -_ -- 1,400 - C1glkg 361 1011 2 3 9  

Copper - 

- -  
Antimony M X 

- -- 

- M 

TRVs were developed only for sediment PCOCs (pond-specific). PCOCs with all records less than the 
TRV were not shown above. Therefore, records shown include only pond-specific PCOCs with individual 
samples' HQ greater than 1 .O. 
Hazard quotients and hazard indices were rounded to present only two significant figures. 

2 Of 2 



Attachment 4 
Table 3 

Summary of Sediment ECOC Screen 
Walnut Creek 

Toxicity 
Exposure Point Reference Frequency Hazard 

Analyte GRP PCOC? Concentration Units Value of Hits Quotient 
South Walnut Creek 

Anthracene S X 110 w/kg 0 80 1/12 138 

Benzo(b)fluoranthene S X 320 
0.98 4/13 17 Methylene chloride V X 17 

zinc M X 270 mg/kg 150 1211 2 1 8  
Benzo(k)fluoranthene S X 190 W g  130 3712- __ - 15 
Magnesium M X 2,400 mg/kg 1,800 12/12 - 1 3  
Benzoic acid S X 110 C19/kg 83 111 1- - 1 3  

13 

Chrysene S X 290 w/kg 7 5  411 2- 39 
17 3i1 i 19 w/kg - - - ~ -  

P m 3  - - ~  

_ _  ~- 

- -~ 

~~ 

-- 

-- 
1211 2 _ - ~  __--  Vanadium M X 28 mg/kg 22 

Barium M X 110 mg/kg - 90 1211 2 12 

- X - 63 1232- - - - 1.3 mg/kg - - ______ 
Cobalt - M ~ X - 6.8 -- - mg/kg 6 9  12112 1 0  

V -~ - ~ X 62 ~- W k g  70 311 3 0 3  

- -- - 
50 

~- 
M 

~~ 

Strontium 

Acetone 
Arsenic M -~ X 5 0  mg/kg ~ 8.2 12/12 0 6  
Manganese M X 280 mg/kg 466 12/12 0.6 

HAZARD INDEX 230 

- S X 65 CIg/kg 0.61 111 1 i 07 Anthracene 
S X 180 Clg/kg 5.7 311 1 32 thrysene 

Benzo(b)fluoranthene -- S X _ _  - 200- - ~ 13 211 1 15 

- S X 510 W k g  62 411 1 8 2  Benzoic acid 
M X 2,900 mg/kg 1,800 11/11 1 6  Magnesium 

- M ~ - X ~ 130 -~ mglkg 90 21/11 1 4   barium - 
M -  X 9.8 mg/kg ~ 6.9 1111 1 1 4  

~ ~ . _ _ _ _ ~  ~ 

______--__ -~ 

North Walnut Creek 

- ~ -  - ~ ~- - - 

__-___ ~ - - - ~ -  ~ - 

lJg/kg ~ _ _ _ _ _ _ -  - 
Methylepe chloride- V X - ~ -  7 0  W k g  0 74 1/10 9 5  - _ _ _ _ _ _ _ _ _ _ -  

_ _ _ _ - _ _ _ - _  ~~ ~ -__. -~ 

~ ~ _ _ . _ _ _  - - ~ ___.___ 

~ _ _ . _ _ ~ _ _  -. 

-___-___. - ____ -~ - 
Cobalt 
Vanadrum M X 27 mg/kg 22 11/11 12 
Manganese - - -~ - _ _  M X 530 mg/kg 460 1111 1 1 2  

- - _ _ _ _ ~ _ _ -  - - -- -____ __ ~- 

M X 50 1111 1 1 1  56 Strontium 
1 0  v X 51 Acetone 

Zinc M X 96 mg/kg 150 11/11 0 6  
HAZARD INDEX 180 

mglkg _ _ _ _ _ _ _ _ _ ~  
w/kg -___ 

___- - ~ ~ -  - 

~- 
53 1/10 - -- -~ -~ 

TRVs were developed only for sediment PCOCs (pond-specific) PCOCs with all records less than the 
TRV were not shown above. Therefore, records shown include only pond-specific PCOCs with individual 
samples' HQ greater than 1 .O. 
Hazard quotients and hazard indices were rounded to present only two stgnificant figures. 

s \eras\woman\SDECOCBM XLS\North S o u t h  Walnut Creek\9/27/95 



Attachment 4 
Table 4 

Summary of Sediment ECOC Screen 
Woman Creek 

Toxicity 
OU5 Exposure Point Reference Frequency Hazard 

Analyte GRP PCOC Concentration Units Value of Hits Quotient 
1 

Pond C-2 
140 112 1 7  

zinc M X 200 mglkg 150 313 1 3  
HAZARD INDEX 3.0 

240 I.rg/kg ~ -~ ____ - -~ Benzoic acid S X ~ 

Pond C-I 
Benzoic acid S X 490 !-?3/kg 190 313 2 6  

HAZARD INDEX 2.6 
Woman Creek 

mg/kg ~~ 150 45/45 0 8  

H A ~ A K ~  I N D ~ X  7.2 
3 9 1 4 %  0 4  

M X 120 - -~ Zinc 
 copper M X 15 mg/kg 34 

TRVs were developed only for sediment PCOCs (pond-specific) PCOCs with all records less than the 
TRV were not shown above Therefore, records shown include only pond-specific PCOCs with individual 
samples' HQ greater than 1 0 
Hazard quotients and hazard indices were rounded to present only two significant figures. 

. 

s \eras\woman\SDECOCBM XLS\wornan creek\9/27/95 



Attachment 4 
Table 5 

Summary of Surface Water PCOCs Exceeding Water Quality Standards 

. 

Water 
OU2 Exposure Point Quality Detection Hazard 

Sitewide PCOCs PCOC Concentration Standards Units Frequency Quotient 
Walnut Creek Watershed 

45 Barium X -- 170 -- 3 8  pg/l 17/23 
2 4  

Strontium X 91 0 620 pg/L 20125 15 
HAZARD INDEX 49 

OU7 Downgradient Areas 

- - - -  

- -- Manganese X 120 50 CIgIL- 11121 

OU2 903 Pad 
Barium - 150 3 8  pg/L 26132 39 - --_ _- - 

3 6  Manganese 180 50 pg/L _ _  30132 
Strontium - - 960- 620 pg/L _- 29/32 15 
Antimony 22 30 USiL 7/31-- --- 0 73- 

-_- - _- - - 

57 3 8  pg/L 25/25 15 _-__ __ - ~ - _ -- -- - _ Barium 
Manganese 68 50 pgiL 25/25 1 4  

HAZARD INDEX 15 
OU6 6-Ponds 

- - _ -  - -  

46 74 - - 7/30 0 62 
- --- _ - -  

Tin 
1,2-DichIoroethene 11 31 pg/L 913 1 0 35 

HAZARD lNDEX 46 

Barium - 100 3 8  pg/L - 1411187 - 26 
- 1,000 620 pg/L - 1491184 1 6  Strontium 

Antimony _ 15 30 pg/L 341181 0 50 

Manganese 19 50 pglL 1471184 0 38 

__ - -- -_ - - - 

-- 

~Vanadiu m - - 8.1 19 ug/L 50/181- - - -  0 43 

HAZARD INDEX 29 

I Barium 49 3.8 uaiL 26/26 13 
- -  - __ - .I--- 

Manganese 77 50 pg/L 26/26 15 
HAZARD INDEX 15 

Woman Creek Watershed 

Manganese 19 50 pg/l 26134 0.38 
HAZARD INDEX 38 

I OUl 881 Hillside 

~~ ~ -~ 

s ieraslprestbislSWECOCBM XLSi9127195 Page 1 2 



Attachment 4 
Table 5 

Summary of Surface Water PCOCs Exceeding Water Quality Standards 

Water 
OU2 Exposure Point Quality Detection Hazard 

Sitewide PCOCs PCOC Concentration Standards Units Frequency Quotient 

Barium 
Manaanese 59 ua/L 53/60 1 2  

OU5 C-Ponds 
X 93 3 8  pg/L 48/60 24 

~ - - ~~ ~~- - 

9 9  19 PS/L 15/59 0 52 
HAZARD INDEX 26 

OU5 Ash Pits 
X 65 3 8  pglL- 30/39 - 17 ~ - - ~ -  - Barium 

Manganese 4 4  50 pgIL 29/39 0 88 
HAZARD INDEX 18 

Analytes shown above are only those with any individual record exceeding the surface water standard. 
UCLg5 - 95% upper confidence limit of the true mean (based on a 1-tailed test) 
Hazard quotients and hazard indices were rounded to present only two significant figures. 

s /eras/prestblslSWECOCBM XLS/9/27/95 Page 2 c( 2 
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Attachment 5 
Wildlife Results 



\ 

Summary of Ecotoxicalogical Risk to 
Preble’s Meadow Jumping Mice 

, 
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Summary of Ecotoxicological Risk to 
Red-tailed Hawks 
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Analytes not Included in the 
Wildlife Ecological. Screen €or 

Preble’s Meadow Jumping Mice 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU4 Downgradient Source Area at RFETS 

Reason Cod-: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed In medium 
3 = Analyte detected in medium but not included in screen for other reason 
4 = No toxicity reference value (TRV) available for this analyte 

MEP 0 U M l \ E R A S W U - N I  XLS OU4-00WNGRADIENT 9/15/95 DRAFT Page 4 3f 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU6 B-Ponds Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this analyte 

MEP 0 G!Ml\ERASWU-NI XLS B-PONDS 911595 DRAFT Page 1 Df * 



Analytes not included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU6 Soil Dump Areas Source Area at RFETS 

ACENAPHTHYLENE 

ANTIMONY X 
AROCLOR-1248 
AROCLOR-1260 I X  
BENZOIC ACID X 
BENZYL ALCOHOL 1 x  
BIS(2-CHLOROISOPROPY L)ETHER 
CHLOROFORM X 

ALDRIN ! X  

PREBLE'S MEADOW 
JUMPING MlC€ 

1 2 j  2 
1 2 2 
1 2 I 2 
1 2 2 
1 2 1 2 
1 2 2 
1 2 2 
1 2 2 
2 2 2 

I 

r ~ I 

delta-BHC I 1 2 ;  2 I 
DIBENZOFURAN X I  3 2 2 4 

J 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not repot-ted/anaiyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D UWl\ERASWU-NI XLS SOIL-DUMP-AREAS 91M5 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU6 A-Ponds Source Area at RFETS 

PREBLE'S MEADOW 
JUMPING MICE 

Reason Codes: 
1 = Analyte not detected in medium 

3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicRy reference value (TRV) available for this analyte 

3% = Analyte not reportedlanalyred in medium 

MEP 0 UWl\ERASWU-NI  XLS A-PONDS 4/15/95 DRAFT Page :' . 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU5 Old Landfill Source Area at RFETS 

PREBLE'S MEADOW 
JUMPING MlCE 

Unable to W m a k  rlsk b wildth Ibr *e I following masons 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Anaiyte not reported/analyzed in medium 
3 = Anaiyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D VMl\ERASWU-Ni XLS OLD-LANDFILL 911595 DRAFT Page 7 2' 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU2 East Trenches Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not repottadlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiuty reference value (TRV) available for this analyte 

MEP 0 KSOl\ERASWU-NI XLS €-TRENCHES 9115% 



fo 

PREBLE'S MEADOW 
JUMPING MICE 

Unable to estlmah rlsk to w"b bbr the 
fdlowlng msons: 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screcn 'c other reasons 
4 = No toxictty referencs value (TRV) available for this analyte 

DRAFT Page cf 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU6 North Spray Field Source Area at RFETS 

. 

MEP 0 L?Ml\EfWSWU-NI XLS N-SPRAY-FIELD 9 / 1 M S  
DRAFT Page 1 z' z 



PREBLE'S MEADOW 
JUMPING MICE 

OU6 NGRTH SPRAY FIELD. 
Pcocfor 

AM@ OU6 
PYRENE X 
SILVER X 
TETRACHLOROETHENE X 

TOTAL XYLENES 
TRICHLOROETHENE X 
VINYL ACETATE 

TIN I 

MEP D \ZMlERASWU-NI XLS N-SPRAY-FIELD 9/15/95 

Unable to @mat. risk to wfldlih fbr 6ho 
fdiowfngRlrsans: 

REASON CODE 
Surlicial surhcc, 

Soil Sediment Water TRV 
2 2 2 

2 2 2 

2 2 '  2 
2 2 I 2 
2 1  2 2 

1 2 I 2 

1 2 i 2  
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PREBLE'S MEADOW 
JUMPING MICE 
OU2 903 PAD 

A ~ . l y b  OUZ 
PCOC~N 

1 1-DICHLOROETHANE 
I 2.4-TRICHLOROBENZENE 
I .2-DICHLOROETHANE 

Unable to esUmtw rfsk lo wild& fiw the 
Wlaw/ng rwasons: 

REASON CODE 
sumchi s u m  

Soli Sediment Water TRV 
2 1 I 1 
1 1 1 
2 1 I 1 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyted in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

!-METHYLNAPHTHALENE 
4CENAPHTHYLENE 
4LDRIN 
4ROCLOR-1260 I X  
3ENZENE 

I 

DRAFT Page 1 of ' 

1 1 I 1 
1 ! 1 1 1  
1 I 1 I 1 
1 1 ! 1 
2 1  1 I 1 
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e 
Analytes not included in the Wildlife Ecological Screen 

for Preble’s Meadow Jumping Mice in the OU5 Ash Pits Source Area at RFETS 

Unable to estimate risk to wi/dlife for the 
JUMPING MICE l w / w n g  masons: 

OUS ASH PITS REASON CODE 

1 , l  -DICHLOROETHANE 

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen ‘or sfper  reasons 
4 No toxicity reference value (TRV) available for this analvct 

MEP 0 UMI\ERASWU-HI XLS ASH-PITS 315195 
DRAFT Page 1 :f 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU6 Burial Trenches Source Area at RFETS 

METHOXYCHLOR 
NAPHTHALENE 
NITRATEINITRITE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

2 2 2 
X 2 2 ;  2 

2 2 1 2  
2 2 1 2  

X 2 2 2 
X 2 2 2 
X 2 2 2 ____ 

MEP 0 UMlERASWU-NI XLS BURIAL-TRENCHES 91MS 

SILVER i x  

DRAFT Page I o f 2  
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Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU6 Burial Trenches Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxtctty reference value (TRV) available for this analyte 

MEP D UMIERASWU-NI  XLS BURIAL-TRENCHES WlY95  



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OUl 881 Hillside Source Area at RFETS 

PREBLE'S MEADOW 
JUMPING MICE I Unable to Wmte rfsk to wi/d/lib tbr the 

hilowing -8: 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medwm 
3 = Analyte detected t i l  medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP 0 UMIERASVAHU-NI XLS 8El-HILLSIDE 9115195 
DRAFT Page :' 



e 

Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU5 C-Ponds Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportWanaIyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty reference value (TRV) available for this analyte 

MEP D USOlERASWU-NI XLS C-PONDS 9/17/95 DRAFT Page * :f 



Analytes not Included in the Wildlife Ecological Screen 
for Preble’s Meadow Jumping Mice in the OUll West Spray Field Source Area at RFETS 

JUMPING MICE 
U l l  WEST SPRAY FIELD 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxtctty reference value (TRV available for thts analyts 

MEP D UMl\ERASVAHU-Nl XLS W-SPRAY-FIELD 9/1% DRAFT Page 1 c’ ’ 



e 

a 

Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OU2 Mound Area Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportWanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty reference value (TRV) available for this analyte 

MEP D Q501\ERASVAHU_NI XLS MOUND-AREA 9 1 M S  DRAFT Page 1 of 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OUlO Outside Closures Source Area at RFETS 

MEP D USOlERASVAHU-NI XLS OUTSIDE-CLOSURES 9/19195 
DRAFT Page 1 of 2 



Analytes not Included in the Wildlife Ecological Screen 
for Preble's Meadow Jumping Mice in the OUlO Outside Closures Source Area at RFETS 

Note: No data exists for OUlO Outside Closures, therefore. all analytes are listed above. 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty refsrencs value (TRV) avaiiable for this analyte 

MEP D UMl\ERASVAHU-NI XLS OUTSIDE-CLOSURES 9/19/95 
DRAFT Page 2 ? f  Z 
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e 

Analytes not Included in the 
Wildlife Ecological Screeri 

for American Kestrels 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU2 East Trenches Source Area at RFETS 

AMERICAN KESTRELS 
Unable to estimate risk to wildlife fo r the 

folollowing masons: 
OU2 EAST TRENCHES 

1 PCOCin 
Allalyts I ouz 1 Soil I TRV' 

1 ,l,l-TRICHLOROETHANE I 2 

REASONCOOE 
Surnclri I 

3UTYL BENZYL PHTHALATE I 1 I 
2HLOROFORM I 2 

I 
I XELDRIN 

iNDOSULFAN SULFATE 
iNDRlN KETONE ~ 

:LUORENE I 

1 
I 

1 
1 - 1 I , lamma-BHC (LINDANE) I 1 I 

1EPTACHLOR 1 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanaiyzed in medium 
3 = Analyte detected in medium but not included 'n )crew 'or mer reasons 
4 = No toxicrty reference value (TRV) available for '-5s waM* 

MEP D U501\ERAS\FASP-NI XLS €-TRENCHES mu95 DRAFT Page ' 31 ' 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 6-Ponds Source Area at RFETS 

OU6 &PONDS 

MEP 0 USal\ERAS!FASP-NI XLS B-PONDS 9/17/95 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 B-Ponds Source Area at RFETS 

Rearon Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D UMlERAS\FASP-NI XLS 8-PONDS 911 7195 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 A-Ponds Source Area at RFETS 

OU6 A-PONDS 

A ~ l y t ,  OU6 
PCOC In 

1 1,l -TRICHLOROETHANE 
1 2-DICHLOROETHANE X 

REASON CODE 

Soil TRV 
surficid 

2 
2 I 

MEP D UWl\ERAS\FASP-NI XLS A-PONDS 9/17/95 DRAFT Page 1 of 2 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 A-Ponds Source Area at RFETS 

Amlyt, 1 OUb I Sdl 
CHLOROFORM X 2 
DIBENZOFURAN X 1 
ENDOSULFAN SULFATE 1 
ENORIN KETONE ! 1 
ISOPHORONE I 1 
METHOXYCHLOR ! 1 
VINYL ACETATE 2 

Unable io d e  h k  to wllcUm ibr the 
AMERICAN KESTRELS fbllowlng masons: 

TRV 

OU6 A-PONDS I REASON CODE 
1 PCOC in I sUmcwb I I 

Reason Codes: 
1 = Analyte not detected in m e d i u m  

2 = Analyte not reported/analyzed in m e d i u m  

3 = Analyte detected in medrum but not included in screen for other reasons 
4 = NO toxicity ieference value (TRV) avzrlable for ths analyte 

MEP D USOlIERAS\FASP-Ni XLS A-PONDS 4/17195 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 Soil Dump Areas Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not repartedlanatyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRV) available for !his analyte 

MEP 0 USOlERASlfASP-Nl XLS SOIL-DUMP-AREAS BRu95 DRAFT Page 1 cf ! 



Anaiytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUZ 903 Pad Source Area at RFETS 

Unable to estimatb risk to wiidife for the * 
AMERICAN KESTRELS following masons: 

OU2 903 PAD REASON CODE 
I PCOCin Surficial 1 

AMlyb  I OU2 I Sdl ' I TRV 
1.1 1 -TRICHLOROETHANE I 2 

ANTIMONY I I 3 I 4 
BENZOIC ACID 1 x 1  3 4 

BENZYL ALCOHOL I I 1 I 
BIS(2-CHLOROISOPR0PYL)ETHER 1 
CHLOROFORM 2 I 
DIBENZOFURAN I 3 4 
ENDOSULFAN SULFATE 1 
ENDRIN KETONE 1 
ISOPHORONE 1 
METHOXYCHLOR 1 

I 

Reason Codes: 
1 = Analyte not detected in medium 
2 =\Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

I 

MEP D VMlLERASFASP-NI XLS 903-PA0 BRu95 DRAFT Page ' ;' 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUl 881 Hillside Source Area at RFETS 

3 1 L V t K  

TETRACHLOROETHENE 
TOLUENE 

1 

X 2 
X 2 

Reason C0d.r: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included In screen for other reasons 
4 = No toxicity fefOretnOR value available for thls analyte 

TOTAL XYLENES i x  
TRICHLOROFMENE l x  
VINYL ACETATE I 

MEP D KMl\ERAS\FASP-NI U S  881-HILLSIDE BR4195 

2 
2 
2 

DRAFT Page * of 1 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU5 Ash Pits Source Area at RFETS 

AMERICAN KESTRELS 
Unable to estimate tM to wildm fix th e 

fdlowing masons: 

MEP D USOll€RAS\FASP-NI XLS ASH-PITS mu95 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUS Ash Pits Source Area at RFETS 

-, OUSASHPrrS 
PCOC in 

A ~ l y t ,  OUS 
PYRENE I X  

Unable to cudlnxh rfsk to WlMllk kKth e 
._ - AMERICAN KESTRELS fbllowing~onsr. , 

REASON CODE 

Soil TRV 
sumciu 

1 -~ 

TETRACHLOROETHENE 
TOLUENE I X  
TOTAL XYLENES I 

TRICHLOROETHENE 
VINYL ACETATE 

2 
2 
2 
2 
2 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxtctty reference value (TRV) available for this analyte 

MEP D L?Ml\ERAS\FASP-NI XLS ASH-PITS 8/24/95 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU5 Old Landfill Source Area at RFETS 

0 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium 
3 = Analyte detected in medium but not included In screen for other reasons 
4 = No toxicrty reference value (TRV) available for this anaiyte 

MEP D UW?ERASFASP-NI XLS OLD-LANDFILL &14/9f DRAFT Page 1 of 1 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU7 Downgradient Areas Source Area at RFETS 

’ AMERlCAN KESTRELS 

1 1-DICHLOROETHA 

MEP 0 UWl\ERAS\FASP-NI XLS DOWGRADIENT-AREAS 8/24/95 DRAFT Page 1 of 2 



THALLIUM I X  
TOLUENE i x  
TOTAL XYLENES 
TRICHLOROETHENE I 
VINYL ACETATE i x  

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Anaiyte detected in mealurn but not included in screen for other reasons 
4 = No toxicity reference value (THV) available for this analyte 

2 
2 
2 
2 
2 

MEP 0 UMlERASlFASP-NI U S  OOWNGRADIENT-AREAS mu95 DRAFT Page 2 of 2 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU4 Downgradient Source Area at RFETS 

Unable to estimate risk tD Wldlia $or th 8 
AMERICAN KESTRELS fillowing muons: 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for thls anawe 

MEP 0 UMl\ERAS\FASP-NI XLS OU4-DOWNGRADIENT &24/95 DRAFT Page 1 3f 



e 
AMERICAN KESTRELS 

Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUll West Spray Field Source Area at RFETS 

followfng masons: 

MEP 0 UMl\ERAS\FASP-NI XLS W-SPRAY-FIELD BR4l95 
DRAFT Page 1 cf  2 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUll West Spray Field Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP 0 U501\ERAS\FASP-NI XLS W-SPRAY-FIELO BR4l95 DRAFT Page 2 of i 



Reason Cod-: 
1 = Analyte not detected in medium 
2 = Analyte not repofledanalyzed in medium 
3 = Analyte detected in medium but not included in strean ‘or other reasons 
4 = No toxiclty reference value (TRV) available for rnrs w a W  

- - ___. DRAFT Page - +  



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU5 C-Ponds Source Area at RFETS 

MEP D U501\ERAS\FASP-NI XLS C-PONDS Lu17/95 DRAFT Page 1 c! 2 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU5 C-Ponds Source Area at RFETS 

OU5 GPONDS 
PCOC in 

~  AM^ OU5 
PHENANTHRENE X 

U n ~ e t o e s U m a t e f i s k t o ~ l d l ~ ~ t h  e 
AMERICAN KESTRELS 1wlowlng 11510115: 

REASONCODE 

Soil TRV 
Surficial 

1 

SILVER X 
TETRACHLOROETHENE 
THALLIUM 
TOLUENE I X  
TOTAL XYLENES I 

TRICHLOROETHENE 
VINYL ACETATE 

1 
2 
1 
2 
2 
2 
7 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D UMl\ERAS\FASP-NI XLS C-PONDS 9/17/95 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 Burial Trenches Source Area at RFETS 

ANTHRACENE 

MEP 0 U!Xl\ERAS\FASP-NI XLS BURIAL-TRENCHES 812-5 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 Burial Trenches Source Area at RFETS 

CHLOROFORM ' X  
OIBENZOFURAN X 
ENDOSULFAN SULFATE I 

ENDRIN KETONE 
ISOPHORONE 
METHOXYCHLOR 
VINYL ACETATE 

1 

I 

Unable to &mh rfsk do wiklt& Ibr dh e 
AMERICAN KESTRELS following mms: 

2 
2 
2 
2 
2 
2 
2 

R@aSOn Cod@% 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP 0 U50lERAS\FASP_NI XLS BURIAL-TRENCHES 52-5 
DRAFT Page 2 st 2 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU6 North Spray Field Source Area at RFETS 

MEP 0 USOlERAS1FASP-NI XLS N-SPRAY-FIELD Si24195 DRAFT Page 1 31 2 



TOLUENE , x  
TOTAL XYLENES I 

TRICHLOROETHENE X 
VINYL ACETATE 

Reason Codem 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included it- 

4 = No toxicity reference valbe (TRV) available for 

I 

I 

MEP 0 UsOl~RASUASP-Ni XLS N-SPRAY-FIELO mu95 

2 
2 
2 
2 

screen for other reasons 
this analyte 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUS Surface Disturbance Source Area at RFETS 

ALDRIN j x  
ANTHRACENE X 
ANTIMONY X 

I 

Unable to estitnat.rfsk to wiWh ior tlr 0 
lbllowfng twwn8: AM ERICA N KESTRELS 

1 
1 
1 

OUS SURFACE DISTURBANCE I REASON CODE 
I PCOC in I sumciai I 

L 
DIBENZO(a,h)ANTHRACENE X 1 
DIBENZOFURAN X 1 
DIELDRIN X 1 
ENDOSULFAN SULFATE j x  1 
ENDRIN KETONE X 1 
FLUORANTHENE X 1 
FLUORENE X 1 

Amtyt. I ous 1 Sdl I TRV 
1 1 . 1  -TRICHLOROETHANE I 2 I 

gamma-BHC (LINDANE) I 1 I 
- _ _  

HEPTACHLOR EPOXIDE 
INDENO(1,2,3d)PYRENE 

1 -r 
X 1 
X 1 

ISOPHORONE I X  
I METHOXYCHLOR X 

METHYLENE CHLORIDE X 

NAPHTHALENE I X 
NITRATWNITRITE I 

PENTACHLOROPHENOL X I 

MOLYBDENUM ~ 

MEP 0 UMlERASiFASP-NI XLS SURFACE-DISTURBANCE 8/24/95 

1 
1 
2 
1 
1 

2 
1 

- 

_ _ _ ~  
_ _  __ 

- 

DRAFT Page 1 of 2 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OU5 Surface Disturbance Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Anaiyte detected in medium but not included in screen for other reasons 
4 = No toxic.dy reference value JTRV) available for this analyte 

MEP D USOlERASFASP-NI XLS SURFACE-DISTURBANCE BR4B5 
DRAFT Page i sf 2 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUlO Outside Closures Source Area at RFETS 

HEPTACHLOR EPOXIDE 
INDENO(1,2.3cd)PYRENE 
ISOPHORONE 

MEP D KSOlERASLFASP-NI XLS OUTSIDE-CLOSURES 9/19(95 DRAFT Page ' i 



Analytes not Included in the Wildlife Ecological Screen 
for American Kestrels in the OUlO Outside Closures Source Area at RFETS 

Note: No data exists for OUlO Outside Closures, therefore, all analytes are listed above. 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other teasons 
4 = No toxicity reference value (TRV) available for this anaiyte 

MEP 0 USOl\ERAS\FASP_NI XLS OUTSIDE-CLOSURES 9191% DRAFT Page z zf L' 



This page intentionally left blank. 



Analytes not Included in the 
Wildlife Ecological Screen 

for Great Blue Herons 



Analytes not Included in the Wildlife Ecological Screen 
for Great Blue Herons in the OU5 Old Landfill Source Area at RFETS 

GREAT BLUE HERONS Unable to ssblmclh dsk ?o wild& Ibr fhe lbilowing rwsons: 

heason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D UMl\ERASWHE-NI XLS OLD-LANDFILL 8124195 



Analytes not Included in the Wildlife Ecological Screen 
for Great Blue Herons in the OU6 A-Ponds Source Area at RFETS 

Reason Coda: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not induded in screen for other reasons 
4 = No toxictty reference value (TRW available for this analyte 

MEP D USOl\ERASIARHE_NI XLS A-PONDS 9/15/95 DRAFT Page 1 of 3 



Analytes not Included in the Wildlife Ecological Screen 
for Great Blue Herons in the OU6 6-Ponds Source Area at RFETS 

----- 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/anaiyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

DRAFT Page 1 3’ 



Analytes not Included in the Wildlife Ecological Screen 
for Great Blue Herons in the OU5 C-Ponds Source Area at RFETS 

I G R U T  BLUE HERONS I un.61. to usmure risk to wildllh ibrm w/tmling n8&:1 

OU5 GPONDS REASON CODE 
I I 

_/- 

I 
[VINYL ACETATE I I 1 1 I I 
Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detecied in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

MEP 0 KSOlERASWHE-NI XLS C-PONOS W M 5  DRAFT Page 1 of * 



Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not nportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 - No toxicQ reference value i RV) available for this analyte 

MEP D USOlERASIARHE-NI XLS 881-HILLSIDE %224(95 
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Analytes not Included in the Wildlife Ecological Screen 
for Great Blue Herons in the OU5 Ash Pits Source Area at RFETS 

a 

VINYL ACETATE I I 3 3 I 4 1 
Reason Coda.: 
1 = Analyte not detected in medium 
2 = Analyte not reportdanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty reference value (TRV) available for this analyts 

MEP D G!5Ql\ERASURH€-NI XLS ASH-PITS 8Ru95 DRAFT Page I of : 



Analytes not Included in the Wildlife Ecological Screen 
for Great Blue Herons in the OU2 903 Pad Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not rsported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (T??v) available for this analyte 

DRAFT Page ' of i 
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Analytes not Included in the 
Wildlife Ecological Screen 

for Mallards 



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OU6 A-Ponds Source Area at RFETS * Un.61. to Wm8ro risk to wi/dtib ibr ihe Wlowing masons: 

HLOROBEhZENE 

a 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiuty referenca value (TRV) available for this analyte 

MEP D U50lERASWPL-Ni XLS A-PONDS 91-5 
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Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OU5 C-Ponds Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other rearonr 
4 = No toxiaty reference value (TRV) available for this analyte 

MEP D U501\ERASWPL-NI XLS C-PONDS 91595 DRAFT Page 1 c' 7 



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OU6 B-Ponds Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportdanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value CTRV) available for this analyte 

MEP D USOlERASUNPL-NI XLS 8-PONDS 91W DRAFT Page 1 of 



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OUS Old Landfill Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRV) available for this analyte 

MEP 0 USOlERASWPL-NI XLS OLD-LANDFILL 9/15/95 



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OU2 903 Pad Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty reference value (TRV) available for this analyte 

MEP 0 USOlERAS\ANPC-NI XLS 903-PM 9/17/95 



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OUl 881 Hillside Source Area at RFETS 

MALLARDS 
OW 881 HILLSIDE 

PCOCI~ 
Anrlyt.: out 

1,l-DICHLOROETHANE X 
1 1 -DICHLOROETHENE X 
1,2,4-TRlCHLOROBENZENE 
1.2-DICHLOROETHENE X 
2-BUTANONE 
2-METHY LNAPHTHALENE I 

I 

, 

U n a m  fo asurnate tisk do wlldih iku Um Wlowlng masons: 

REASON CODE 

Soil !bdifMIlt- w8br TRY 
2 1 3 4 
2 1 I 3 4 
1 1 I 1 

1 1 3 4 
3 3 4 

2 
2 
I 1 I 1 

Surtrtrir * sumcw 

I 

, 
I 

I , 
4,4 -uu I ! 1 1 1 I I 

i ACENAPHTHYLENE X 3 I 1 1 4 

'4-METHYL-2-PENTANONE 2 I 1 1 I 

AROCLOR-1260 1 1 1 
BENZENE 2 I 1 1 
BENZOIC ACID 1 I 1 
BENZYL ALCOHOL 3 1 1 4 

I 
i 

BIS(2-CHLOROISOPR0PYL)ETHER I 1 1 1 1 
~- - - - _  - 

CHLOROFORM 
delta-BHC I 

DIBENZOFURAN i 

DIELDRIN 
ENDOSULFAN SULFATE 
ENDRIN KETONE 
gamma-BHC (LINDANE) 

I 

Reason Codes: 
1 = Aflalyte not detected in medium 
2 = Aflalyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

, 
2 I 1 1 
1 1 1 
3 1 I 1 4 
I 1 1 
1 1 I 1 
1 I I 1 
1 1 I 1 

I 

I 

MEP 0 UMl\ERAS\ANPL-NI XLS 881 HILLSIDE 91Mf 

HEPTACHLOR 
HEPTACHLOR EPOXIDE 
ISOPHORONE I 

DRAFT Page 1 ,cf 

1 1 1 
1 1 I 1 
1 1 1 I 

METHOXYCHLOR ! 
PHENOL I 
VINYL ACETA= I 

1 1 j 1 
1 1 I 1 

I 1 
I 

2 1 



Analytes not Included in the Wildlife Ecological Screen 
for Mallards in the OU5 Ash Pits Source Area at RFETS 

a 

Reason Coder: 
1 = Anafyte not detected in medium 
2 = Analyte not reportdanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) availabk for this analyte 

MEP D UWl\ERAS\ANPL-NI XLS ASH-PITS 9/17/95 DRAFT Page 7 of 1 
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Analytes not Included in the 
Wildlife Ecological Screen 

for Coyotes 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU6 6-Ponds Source Area at RFETS 

I OU65POUDS 

IVINYL ACETATE I 2 I 1 
Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportdanalyred in medium 
3 = Analyte detected in medium but not included in screen for cther reasons 
4 = No toxiclty reference value (TRV) available for this anaryts 

MEP 0 U501W?AS\CALA-NI XLS 0-PONOS 9/17/95 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU6 A-Ponds Source Area at RFETS 

,: 

coYor€s.-~ - 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiuty referenca value (TRV) available for this anaiyte 

MEP D UU)lEPAS\CALA-NI XLS A-PONDS 9/17/95 DRAFT Page I of 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU6 Soil Dump Areas Source Area at RFETS 

OU6 SOIL DUMP AREAS 
PCOC In 

’ A ~ t y t .  OUb 
1 ~ 1,l-TRICHLOROETHANE 
1,l-OICHLOROETHANE 

I COYOTES- 
REASON CODE 

Soil Water TRV 
Surflcial suriace 

2 2 
2 2 

I Unable to esfftnata risk to wfldlnb Ibr bhe hllowfng 
twsons: I 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP 0 KMl\EPAS\CAlA-NI XLS SOIL-OUMP-AREAS 8/24/95 
DRAFT Page : I( 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU2 East Trenches Source Area at RFETS 

0 

I 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed ~n medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analy-te 

MEP 0 USOlERAS\CAU-NI XLS €-TRENCHES DRAFT Page : ;f ' 



COYOTES 
OU2 903 PAD 

A w ~ ~ ~ I J  OU2 
PCOCln 

1 , l  -DICHLOROETHANE 

~~ 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not includd in screen for other reasons 
4 No toxicity reference value (TRV) available for this analyte 

Unub/e to cudmate risk to wf/d/ifb Ibr the following 
masons: 

REASON CODE 

Soil W* TRV 
Surficial Surfrc. 

2 1 

MEP 0 UYJl\ERAS\CAlA-NI XLS 903-PAO 81241% DRAFT Page 3 -f * 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU1 881 Hillside Source Area at RFETS 

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyted in medium 
3 = Analyte detected in medium but not Included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP 0 UM1\ERAS\CALA-NI XLS BBl-HILLSIOE BR4M DRAFT Page : ;! 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU4 Downgradient Source Area at RFETS 

reasons: 

Reason Codes: 
1 = Analyte not deteded in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiuty reference value (TRV) available for this analyte 

MEP D UMI\ERAS\CALA-HI XLS OU4-00WNGRADIENT 8124/95 
DRAFT Page I * 



COYOTES 
Unable to eJffmi3,t. risk lo wildllfb ibr the Wlowlng 

reuofls: 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

OU5 ASH PITS 
1 PCOC In 

MEP 0 USOl\ERAS\CAU-NI XLS ASH-PITS WU95 

REASON CODE 
suiface I Sumcial 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU7 Downgradient Areas Source Area at RFETS 

INDENO(1,2,3-cd)PYRENE I x 
ISOPHORONE ! 
METHOXYCHLOR I 

METHYLENE CHLORIDE X 
NAPHTHALENE 
PENTACHLOROPHENOL 1 
PHFNnl I 

COYOTES 

2 1 
2 1 
2 1 
2 3 4 
2 1 
2 1 
3 1 

Unable to esfimafe tisk to wildlib for the feiiowing I mons:  

. ..-..-- 
TETRACHLOROETHENE i 
THALLIUM i x  
TRICHLOROETHENE I 

VINYL ACETATE X I 

- I 

2 1 
2 1 
2 1 1 
2 1 

I 

1 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other .easons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP 0 UMl\ERAS\CAIA-NI XLS OOWPIGRADIENT-AREAS 8124/95 DRAFT Page 1 cf + 



Analytes not Included in the WVdlife Ecological Screen 
for Coyotes in the OU5 Old Landfill Source Area at RFETS 

COYOTES 

Reason Codes: 
1 = Analyte not detected in medum 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D USOl\ERAS\CAU-NI XLS OLD-LANDFILL BRW 
DRAFT Page I of * 



NAPHTHALENE 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not repoeedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this analyts 

X 1 1 

MEP 0 U501'.ERAS\CAU\-NI XLS C-PONOS 917195 

I 
I X 

PHENANTHRENE i x  
PHENOL i x  

PENTACHLOROPHENOL 

TETRACHLOROETHENE 
TOTAL XYLENES 
TRICHLOROETHENE 
VINYL ACETATE 

DRAFT Page 1 z L  ' 

1 1 
1 1 
1 1 
2 1 
2 1 
2 1 
2 1 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OUll West Spray Field Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analytc 

MEP 0 UMl\ERAS\CAU-NI XLS W-SPRAY-FIELD BRu95 DRAFT Page 1 of 1 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU6 North Spray Field Source Area at RFETS 

MEP 0 UY)l\ERAS\CAU-NI XLS N-SPRAY-FIELD BR4i¶5 
DRAFT Page 1 c' : 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU6 North Spray Field Source Area at RFETS 

COYOTES' 
OU6 NORTH SPRAY FIELD 

I PCOCin 

Unable to esurnatu risk to wildlifb Ibr the following 

REASON CODE 
suficia I surface I 

masons; 

A ~ l y b  1 OU6 I Soil W* 
X I  2 I 2 TETRACHLOROETHENE 

TIN ~ I 1 I 2 

TRV 

MEP D U501\ERAS\CALA_NI XLS N-SPRAY-FIELD BRU95 

TOTAL XYLENES 
TRICHLOROETHENE X 
VINYL ACETATE I 

, 
I 

2 ! 2 
2 I 2 

2 2 I 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU6 Burial Trenches Source Area at RFETS 

Unable to ostlmato fisk to 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyle 

MEP 0 USOlERAS\CALA_NI XLS BURIAL-TRENCHES BRM5 DRAFT Page : 2' * 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU2 Mound Area Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportadlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this analyte 

MEP D USOl\ERAS\CALA-NI XLS MOUND-AREA BR4195 DRAFT Page : f  



e 

e 

Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OU5 Surface Disturbance Source Area at RFETS 

Unable to estfrnate 

OU5 SURFACE DISTURBANCE 

1,1,1-TRICHLOROETHANE 

1,2-DICHLOROETHENE 

-- 

MEP D.USOl\ERAS\CALA-NI XLS SURFACE-DISTURBANCE 8Ru95 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OUS Surface Disturbance Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detectea in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D USOI\ERAS\CALA-HI XLS SURFACE-DISTURBANCE BRU95 DRAFT Page 2 o f  2 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OUlO Outside Closures Source Area at RFETS 

delta-BHC I 2 2 I 
01-n-BUTYL PHTHALATE I 2 2 
DI-n-OCTYL PHTHALATE 2 I 2 

DIBENZOFURAN 2 2 
DIELDRIN I 2 1 2 

I 

DIBENZO(a,h)ANTHRACENE I 2 I , 2 

MEP D USOl\ERAS\CAU-NI U S  OU FSIDE-CLOSURES 9/19/95 
DRAFT Page 1 of 2 



Analytes not Included in the Wildlife Ecological Screen 
for Coyotes in the OUlO Outside Closures Source Area at RFETS 

I 9 
ZINC I L 2 I 1 
Note: No data exists for OUlO Outside Closures, therefore, all analytes are listed above. 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not repottedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRV) available for this analyte 

MEP D USOl\ERAS\CAlA-NI XLS OUTSIDE-CLOSURES 9191% DRAFT Page 2 of 2 



Analytes not Included in the 
Wildlife Ecological Screen 

for Mule Deer 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU2 903 Pad Source Area at RFETS 

e 

Reason Codem 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D UX)l\ERAS\ODHE-NI XLS 903-PAU 9/17/95 DRAFT Page t 2f : 



Analytes not included in the Wildlife Ecological Screen 
for Mule Deer in the OUl 881 Hillside Source Area at RFETS 

etowm8tem* 

ISOPHORONE 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value available for this analyte 

MEP 0 USOl\ERAS\OOHE-Ni XLS 881-HILLSIDE 9/77/95 DRAFT Page I of 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU2 East Trenches Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

MEP 0 USOl\ERASODHE-NI XLS €-TRENCHES 9/17/95 
DRAFT Page 3 2f 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU6 Soil Dump Areas Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D U501\ERAS\ODH€-NI XLS SOIL-DUMP-AREAS 9/17195 DRAFT Page 1 of 1 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OUS Ash Pits Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other -easons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D UMl\ERAS\ODHE-NI XLS ASH-PITS 9/17/95 
DRAFT Page 1 -f 1 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU5 Old Landfill Source Area at RFETS 

OlBENZOFURAN \ X 
gamma-BHC (LINDANE) 
HEPTACHLOR 
VINYL ACETATE ! 

3 I 1 4 
I 

I 

I 

1 1 
1 1 
1 I 

gamma-BHC (LINDANE) 
HEPTACHLOR 

I 1 1 ~ I 
1 ~ 1 I 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyted in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

VINYL ACFTATF ! 

MEP OQSOI\ERAS\ODHE-NI XLS OLD-LANDFILL 917195 

I 1 I 1 I I 

DRAFT Page I of I 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU6 A-Ponds Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not repofted/analyzed in medium 
3 = Anatyts detected in medium but not included in screen for Ww Talons 
4 = No toxictty reference value (TRV) available for this anaryte 

MEP D USOlERAS\ODHE-NI XLS A-PONDS 317195 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OUl l  West Spray Field Source Area at RFETS 

PYRENE 
SILVER 
TETRACHLOROETHENE 
TOTAL XYLENES 
VINYL ACETATE 

I MULE DEER' 

2 2 
1 2 
2 2 
2 I 2 
2 2 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyred in medium 
3 = Analyte deteded in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRV) available for this analyte 

MEP 0 US01\ERAS\ODHE-NI XLS W-SPRAY-FIELD 0117M DRAFT Page I af 



Analytes not Included in the Wildlife Ecoloqical Screen 
for Mule Deer in the OU6 6-Ponds Source Area at RFETS 

IVlNYL ACETATE I I 2 1 I 1 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportdanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other ‘easons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP D USOlERAS\ODHE-NI XLS 8-PONDS 9/17/95 DRAFT Page 1 of 1 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU4 Downgradient Source Area at RFETS 

Reason Cod..: 
1 = Analyte not deteded in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte deteded in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP 0 UK)l!ERAS\OOHE-NI XLS OW-DOWJGRAOIENT 9/17/95 DRAFT Page I :f 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU6 North Spray Field Source Area at RFETS 

MEP 0 USCllERASODHE-NI XLS N-SPRAY-FIELD 9117M 
DRAFT Page 1 of 2 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU6 North Spray Field Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportWanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRW available for tbis analyte 

a 

MEP D U50l\ERAS\ODHE-NI XLS N-SPRAY-FIELD 9/17/95 DRAFT Page 2 of  2 



Analytes not Included in the YIildlife Ecological Screen 
for Mule Deer in the OUS C-Ponds Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicrty reference value (TRV) available for this analyte 

MEP 0 UMl\ERAS\OOHE-NI XLS C-PONDS 9/17/95 
DRAFT Page 1 c :  



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU7 Downgradient Areas Source Area at RFETS 

ULVtK / 
TETRACHLOROEMENE 
THALLIUM ! X  
TRICHLOROEMENE 
VINVI APSTATE  I Y 

ROISOPR0PYL)ETHER 

2 ~ 1 
2 1 
2 1 
2 1 

I 

I 

1 i 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty refemnca value (TRV) available for this anatyte 

MEP DVWl\ERAS\ODHE-NI XLS DOWNGRMIENT-AREAS 9/17/95 DRAFT Page 1 of I 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU6 Burial Trenches Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for Other reasons 
4 = No toxiaty referenca value (TRV) available for this anaryte 

MEP 0 U50?\ERASIODHE-NI XLS BURM-TRENCHES 917196 DRAFT Page 1 3' 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU2 Mound Area Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = NO toxicrty reference value (TRV) available for this analyte 

MEP 0 U50l!ERAS\ODHE-NI XLS MOUND-AREA 9I17M DRAFT Page I of 1 



Analytes not Included in the Wildlife Ecolopical Screen 
for Mule Deer in the OUS Surface Disturbance Source Area at RFETS 

iarnma-BHC (LINDANE) 
iEPTACHLOR 

1 2 
1 I 2 

I 

MEP D U501\ERAS\ODHE-NI XLS SURFACE-DISTURBANCE 9171% 

iEPTACHLOR EPOXIDE ! X  
NDENO(1,2,3cd)PYRENE X I , 
SOPHORONE X 
AETHOXYCHLOR X 
AETHYLENE CHLORIDE X 
AOLYBDENUM 
MPHTHALENE X 
JITRATUNITRITE 

DRAFT Page 1 if 2 

1 2 
2 1 

1 1 2 
1 2 
2 2 
1 2 
1 2 
2 2 __- 
1 2 
! 2 

'ENTACHLOROPHENOL X I  __ __ 
PHENANTHRENE X I  __ - - 



Anaiytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OU5 Surface Disturbance Source Area at RFETS 

MULE DEER 

TOTAL XYLENES 
~ 2 2 

TRICHLOROETHENE I 2 I 2 
VINYL ACETATE I 2 2 

I 

Reason Cod-: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRV) available for this analyte 

MEP 0 USOl\ERASOOHE-NI XLS SURFACE-DISTURBANCE 9117/45 DRAFT Page 2 3' 2 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OUlO Outside Closures Source Area at RFETS 

MEP D VSOl\EfMSODHE-NI XLSOUTSIDE-CLOSURES 9/19/95 
DRAFT Page 1 af i 



Analytes not Included in the Wildlife Ecological Screen 
for Mule Deer in the OUlO Outside Closures Source Area at RFETS 

METHYLENE CHLO 

I 1 
TRICHLOROETHENE I 2 2 
VANADIUM I 2 2 
VINYL ACETATE I 2 I 2 
ZINC I 2 I 2 

I__ 

. .. 

Note: No data exists for OUlO Outside Closures, therefore, all analytes are listed above. 

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not repoitedlanalyzed in medium 
3 = Analyte detected in medium but not induded In screen for other reasons 
4 = No toxicty reference value (TRV) available for this analyte 

MEP D L?SOl\ERASODHE-NI XLS OUTSIDE-CLOSURES 9/19/95 



Analytes not Included in the 
Wildlife Ecological Screen 

for Red-tailed Hawks 



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU6 B-Ponds Source Area at RFETS 

MEP D USOlSQASWUU-NI XLS 8-PONDS 91595 
DRAFT Page 1 c+ i 



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU6 6-Ponds Source Area at RFETS 

TOLUENE : x  
TOTAL XYLENES I 

TRICHLOROETHENE X 
VINYL ACETATE 

1 -  2 I 1 1 1 I 
I I 1 3 I 4 

I 

2 I 1 1 
2 

Reason Codes: 
1 = Analyte not detected in medium, 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not induded in screen for other reasons 
4 = No toxiuty reference value (TRV) available for this analyte 

MEP D U501\ERAS\BUJA-NI XLS 0-PONDS 4/15/95 
DRAFT Page 2 of 2 



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU6 A-Ponds Source Area at RFETS 

1 

gamma-BHC (LINDANE) X 1 1 I 2 
HEPTACHLOR X I 1 2 
HEPTACHLOR EPOXIDE 1 1 2 
INDENO(1,2,34)PYRENE X 1 3 1 4 
ISOPHORONE j 1 1 I 1 
MERCURY I X 1 3 3 4 
METHOXYCHLOR 1 1 2 
METHYLENE CHLORIDE 1 x  2 1 3 4 
NAPHTHALENE X 1 1 1 
NITRATUNITRITE 2 2 I 2 
PENTACHLOROPHENOL 1 1 1 
PHENANTHRENE X 1 3 I 1 4 
PHENOL ' X  1 3 I 1 4 
PYRENE i x  1 3 I 1 4 
SELENIUM 1 3 I 3 4 

, 

I I 

- 

! 

- 

- 

~ 

FLUORANTHENE 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU6 A-Ponds Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

MEP 0 UMlERASWUJA-NI XLS A-PONOS 9/15/95 
DRAFT Page 2 of 2 



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU6 Soil Dump Areas Source Area at RFETS 

e REPTAILED HA Unable to estimate dsk fo wildlib 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/anatyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty reference value (TRV) available for this analyte 

MEP 0 UMlERASWJJA-NI XLS SOIL-DUMP-AREAS 9/15/95 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU2 East Trenches Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty reference value (TRV) available for this analyte 

MEP D UMl\ERAS\BUJA-NI XLS €-TRENCHES 9/15/95 DRAFT Page 1 of I 



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU2 903 Pad Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in sueen for other reasons 
4 = No toxictty reference value (TRV) available for this analyte 

MEP D U s O l U R A S ~ W A ~ N l  XLS W3-PAD 911WS DRAFT Page zf 



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OUl 881 Hillside Source Area at RFETS 

RED-TAILED HAWK 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not nportWanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiclty reference value (TRV) available for this analyte 

MEP 0 USOlERAS\BUJA-NI XLS MI-HILLSIDE 9415% DRAFT Page z' 



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OUS Old Landfill Source Area at RFETS 

r 

PHENOL X 
TETRACHLOROETHENE 1 
TOLUENE i x  

RED-TAILED HAWK 

I 1 1 1 
1 3 1 4 
1 1 I 1 

TOTAL XYLENES ! 1 1 I 1 
TRICHLOROETHENE I I 1 1 I 3 
VINYL ACETATE I 1 1 1 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) availabk for this analyte 

4 

MEP D UMl\ERAS\BUJA-NI XLS OLD-LANDFILL 9/1y95 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OUll West Spray Field Source Area at RFETS 

gamma-BHC (LINDANE) 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
INDENO(1,2,M)PYRENE 
ISOPHORONE 
MERCURY 
METHOXYCHLOR I 

METHYLENE CHLORIDE 

PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 1 

I NAPHTHALENE I 

2 2 2 
2 2 2 
2 2 2 
2 2 2 
2 2 2 
1 2 2 
2 2 2 
2 2 2 
2 2 2 
2 2 2 

2 I 2 2 
2 2 , 2 
2 2 j 2 

I 

_. 

e 

e 
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e 

Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OUll West Spray Field Source Area at RFETS 

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

e -  
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU5 Ash Pits Source Area at RFETS 

MEP 0 USOl\ERAS\BUU-NI XLS ASKPITS 9/1% 
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Anaiytes not included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU5 Ash Pits Source Area at RFETS 

REP TAILED HAWK Unrbh to esUrtufe risk to 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP 0 USOl\ERAS\BUJA-NI XLS ASH-PITS 9/1M5 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OUS C-Ponds Source Area at RFETS 

SILVER X I 1 3 3 
TETRACHLOROETHENE 2 1 1 
THALLIUM 1 3 3 
TOLUENE X 2 3 3 
TOTAL XYLENES 2 1 1 
TRICHLOROETHENE 2 I 1 I 1 

1 

TAlLED HAWK Unable lo estimate risk to wildfi 

4 

4 
4 

VINYL ACETATE 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanatyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxrctty reference value (TRV) available for this analyte 

2 1 1 I 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU4 Downgradient Source Area at RFETS 

___-- 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not repo&sd/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxiaty reference value (TRV) available for this analyte 

MEP 0 U501\EFUS\BUJA_NI XLS OU4-DOWNGAADIENT 9115195 DRAFT Page 1 of 1 



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU? Downgradient Areas Source Area at RFETS 

I 

2 1 1 1 IIELDRIN 
NDOSULFAN SULFATE 2 1 I 1 
NDRIN KETONE 2 1 1 

LUORENE l x  2 1 1 

I 

LUORANTHENE i x  2 3 I 1 4 
I 

I 

1 
SOPHORONE 
ITHIUM 1 X 
IETHOXYCHLOR I 

MOLYBDENUM I x  
I IETHYLENE CHLORIDE X 

NAPHTHALENE I 

1 I 

amma-BHC (LINDANE) ! 1 2 1 1 I 
IEPTACHLOR I 2 1 I 1 I 

, 2 1 1 
2 3 I 3 4 
2 1 I 1 
2 1 ! 3 4 
2 3 3 4 
2 I I 1 - 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU7 Downgradient Areas Source Area at RFETS 

Unable to estimate nkk b wlldlfh Ibrdhe 

Reason Coder: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanalyzed in medium 
3 = Analyte detected in medium but not included In screen for other reasons 
4 = No toxicty reference value (TRV) available for this analyte 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU6 North Spray Field Source Area at RFETS 

MEP 0 UMl\ERAS\BUJA-NI XLS N-SPRAY-FIELD 9/15/95 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU6 North Spray Field Source Area at RFETS 

Surficial 
Sdl S.dlmMt 

REDTAILED HAWK, 

su- 
w.t.r TRV 

.. . 
7 -  . -  I OU6 

SILVER X 
TETRACHLOROETHENE X 
SILVER 
TETRACHLOROETHENE 

TOLUENE 
TOTAL XYLENES 
TRICHLOROETHENE 
VINYL ACETATE 

I 2 1 I 2 
2 2 2 
2 2 I 2 
2 2 1 2 I I 

2 2 2 I 
Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/anaiyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicw reference value (TRV) available for this analyte 
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Analytes not Included in the Wildlife Ecsiogical Screen 
for Red-tailed Hawks in the OU5 Surface Disturbance Source Area at RFETS 

TRICHLOROBENZENE 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU5 Surface Disturbance Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxicity reference value (TRV) available for this analyte 

MEP 0 USOl\ERAS\BUJA_NI XLS SURFACE-DISTURBANCE 9/15/95 DRAFT Page 2 of 2 



Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU2 Mound Area Source Area at RFETS 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reported/analyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasom 
4 = No toxiclty reference value (TRV) available for this analyte 

MEP 0 USOlW?AS\BUJA-NI XLS MOUNO-AREA 9/15/95 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OU10 Outside Closures Source Area at RFETS 

0 

0 
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Analytes not Included in the Wildlife Ecological Screen 
for Red-tailed Hawks in the OUlO Outside Closures Source Area at RFETS 

TOLUENE 
TOTAL XYLENES 
TRICHLOROEMENE I 

. . . .  

2 2 I 2 
2 I 2 I 2 
2 2 2 

, 

I 

J 
TETRACHLOROEMENE 2 2 I 2 
THALLIUM 2 2 2 
TIN 2 2 2 

I 1 

Note: No data exists for OUlO Outside Closures, therefore, all analytes are listed above. 

Reason Codes: 
1 = Analyte not detected in medium 
2 = Analyte not reportedlanatyzed in medium 
3 = Analyte detected in medium but not included in screen for other reasons 
4 = No toxictty reference value (TRV) available for this analyte 

e 
MEP D USOl\ERAS\eUJA-NI XLS OUTSIDE-CLOSURES 4/19/95 
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Attachment 6 
Vegetation, Burrow Air, 
and Radionuclide Results 



At tachment  6 
Table I 

Results of Vegetation PCOC Screen-Subsurface Soil 

a 

a 

Exposure 
Point Vegetation Detection 

Subsurface ou Concentration TRV Freauencv Hazard 
Source Area Soil PCOC PCOC? Group ( v m )  (mglkg) (YO) Quotient 

Walnut  Creek Watershed 
lU2 903 Pad Zinc X M 59 50 100 1 2  

Strontium 
Vanadium- 
Antimony- 
Aluminum 
Chromium 

M 
M 

X M 

7 1  6 1  7 1  
15 000 100 

16 23 100 

--- - 

- - - - -  11 000 

1 0  
c 89 
0 06 
0 73 
0 59 - - 

Nickel M 17 30 91 0 56 
Selenium 

- M 0 73 1 5  9 3  3 50 
- -- 

0 50 
Cobalt X M 9 1  20 89 0 46 
Arsenic X M 4 2  10 9 5  - 0 42 

- Manganese x M 250 500 ' 00  
- -  ~~ 

- 

- ___ 
X ~ M 15 50 1 cc 0 30 

u  ̂ 2% 

- 3 0  12 0 23 
100 

Silver - X M 1 :  1 8  0 15 7 4  
W 2 2  19 42 0 : 2  Nitrate/Nitrite 

Tet rac h lo roe t hene X V 0 1 1  200 7 2  0 rJcc55 

- - -  
1 ead 
Barium x FA ?dO 500 99 

- 

- - -  ~ 

Mercury X M 0 07 0 30 36 0 23 
Cadmium-- X M 0 7  

Copper - X M 17 97- 0 :? 

~- 

- - - ~ _ _  _ _  
- - -  - __ .-- -- 

- - _.  - -  - 

_._ -~ -- - -  
X 

-- 

N 2  East Trenches Strontium M 59 63 100 

Selenium M 
Cobalt X M 
Cadmium X M 
-___ - 

43 
27 

'6  
0 19 
123 
4 3  
200 
4 1  
5 2  
15 
I: 58 
6 5  
c 86 

72 
1'3 

1 3, m o  

Comer X M ' 5  

50 99 
. ~- ~ 

36 - -  
15000 

99 
i oo 

~ 

23 100 
0 30 16 
200 21 
7 1  4 7  

_ - _ _  
- - 

- ~- 20 
3 0  

97 
1 4  

0 04 
0 86 
0 75 
0 7 3  
c 70 
0 62 
0 60 
0 60 
0 56 
0 56 
0 52 
0 49 
0 40 
0 32 
0 25 
0 24 
0 22 
0 15 

, I  

NitrateiNitrite X W 91 100 4 a  
Lithium M 7 5  2 0- 100 3 7  

~ -- 19 
~~ - _  - - -~  

lU4 Downgradient 

- ~~ --_---_ - - -  
1 GO 1 4  X 

X M 5' 50 100 1 3  

M j;j 36 1 GO 1 ;  

- - - - -_  M 59 50 - _-_ - -  Zinc 
Lead 
Strontium 
Vanadium 
Aluminum-- 

Nickel M _ _  30 100 0 66 
Manganese 

_ - _ _ ~ _ _  
M -9 63 106 ' 1  

M . ? "  L -co 15,000 100- 0 8G 
X M - 42 500 100 0 52 

- . ~ - -  ---- - - 

- - 

- ~~ 

- - 

r 
- - - - -  - - 

s 'eras\woman\MSTR-HQ XLS\9/27/95 Page ' :f ? 



Attachment 6 
Table 1 

Results of Vegetation PCOC Screen-Subsurface Soil 

Exposure I 
Point Vegetation Detection 

ou Concentration TRV Frequency Hazard Subsurface 

Source Area Soil PCOC PCOC? Group (mglkg) (mg&J 1 (%I Quotient 
Lithium M 6 3  - 2 0  100 3 2  

--- - 
OU6 A Ponds 

OU2 Mound Area 
Zinc X M 50 50 100 1 0  
Antimony M - 11 - 7 1  36 1 5  

Nickel - M 24 30 100 0 81 
- -- --- 10 -_ - 100. 0 80 

X M I O  20 91 0 49 
X M 0 10 0 30 55 0 35 
X M 16 50 100 0 33 

- - -~ 3 0  - 9 1  _ _ _  0 25 
M 20 100 100 0 20 

X - M 1 4  7 4  36 0 19 

- - -  2 0  -_____.~ -~~ 18 2 2  

- x M 29 23 100 1 2  1 
X M 50 100 1 0  
X M 30 36 100 

~ - 
Strontium M 93 63 100 1 5  
Zlnc X M 70 50 100 1 4  

Arsenic X M 8 0  
Manganese X M 320 500 100 0 64 
Chromium X M 12 23 100 - 0 51 
Cobalt 
Mercury 
Lead 

Barium X M 130 500 100 0 26 
Cadmium 
Copper 
Silver- 

Tetrachoroethene X V 0 034 200 45 0 000’7 
OU6 North Spray Field Lithum 

Antimony 
Chromium 
Zinc 
Vanadium 

--- - 

- -  -~ -- 

- _ _  

- - 

____- -- - - - - -  

---- -- -- - 

- -  - -- -- -- 

_.____--___ - -  

----_______ - -  _ _ ~  
M 0 76 -- - 

X 
X 

-- 

~ _ _ ~ ~ _ _ _ _ _  - - -  -- 

- - ~ _ _ _ _ ~ -  _ _ _  - -  

M 4 4  
M 10 17 1 3  7 1  

50 

-- - - 

-_ - ~- - _ - -  - -  

-__-. - --  -- 

___ ----_ - -- -- -- --- 

0 82 -_ ~ ____- _--_ - - - -  - -- 
Aluminurn -~ ---- M - 11 000 -__ 15,000 1 00 0 73 
Strontium -- -___ X M 36 - 63 100 0 58 

M - 16 30 82 0 55 Nickel 
aarium X M 150 500 5 00 0 30 

-- _- M 5 4  2 0  97 2 7  
C hromium M 49 23 93 2 1  

Mercury - - ~ _ ~ _ _ _ _ _ _  -- M 0 5  - 0 3  6 8  1 6  
Molybdenum - M 16 17 26 1 0  
Vanadium __ _-- M 22 36 -- 100 - -- 0 60 

M 8 600 100 0 57 15,000 Aluminum 

-- Manganese M 210 500 100 o 42 
Zinc 

Nickel M IO 80 0 33 
Cobalt _.__- M 7 4  25 100 0 30 

Silver M 1 2  7 4  3 8  0 17 

-__--__-_ -- -- -- 

~ 

OUl1 West Spray Field Lithium 

- -___-__._- -- --- -- _-______- 

____--_ - 

-- - __________ - __- 

_________ ____ - -_____-_ 
M 18 -- 50 - 90 -- 0 36 ___ ~ ~ - -  -- 

- -  --- 
30 -_ __ --- _ _  

_- 
M 16 63 100 0 26 

- - -~ - -- M 4 9  2.0 6 4  2 4  
s t ron tlum X M 96 63 98 1 5  

M 7 1  7 1  3 8  1 0  Antimony 

X M 340 100 0 68 500 . Barium 

Manganese M 330 100 0 66 500 
X M 30 50 100 0 E0 Zinc- 

Chrornium- - X M ‘ 3  23 98 
X M ‘ 9  Vanadium 

Cobalt 

- _ _ _ _  .______ -- --__ ~~ _- Strontium 

OU6 Burial Trenches Lithium 

- -  _ - _ _  - - ~~ _ - _ -  

- -- -- - -  

-- - - ~ _ _ _ _ _ _ ~  _ _  
-- - - - - . -  -- 

- -  -- 

058  1 -_-____-__ 
- ~ - __ 36 1 0 0  0 52 - -- - -  - 

Arsenic M 4 ?  10 100 0 4? 

Molybdenum M :0 17 5 7  0 23 

--.  - - - 
Y 89 0 32 25 

- _ -  
. -  

- _. 
M -- . 

s \eras\wornan\MSTR-HCI XLS\9/27/95 Page i 9 



Attachment 6 
Table 1 

Results of Vegetation PCOC Screen-Subsurface Soil 

Exposure 
Point Vegetation Detection 

Subsurface ou Concentration TRV Frequency Hazard 
Source Area Soil PCOC PCOC? Group (m g/kg 1 (mglkg) (Oh) Quotient 

)U7 Downgradient Area Nitrate/Nitrite X W 3 200 19 18 168 
Lithium M 8 0  2 0  100 4 0  
Strontium X M 100 63 100 1 6  
Zinc X M 74 50 100 1 5  
Manganese X M 330 500 100 0 66 
Selenium X M 1 0  1 5  79 0 66 
Nickel X M 20 30 100 0 68 
Barium X M 200 500 100 0 40 
Vanadium M 26 36 100 0 71 
Arsenic X M 4 3  10 100 0 49 
Aluminum X M 10 000 15 000 100 0 67 

_ 

- --  - 

- _  -- -- 

- - - - - 

-~ 

3 9  
_- _ 

)U6 Soil Dump Areas Lithium M 7 9  2 0  27 
-_ -- - 

Strontium 
Antimony 
Zinc 
Vanadium 
Aluminum 
C h rom i um 
Nickel 
Barium 
M anqanese 

X M 
M 

X M 
X M 

M 
X M 

M 
M X 
M 

- 

- -- _--_ 

100 
8 3  

63 
7 1  

100 
3 6  

1 6  
17. - 

50 1 0 0  - 1 0  
_ - 

51 
0 72 26 
0 55 8 200 

8 9  23 97 0 39 
30 66 0 36 1 1  
500 100 0 34 170 

loo - - 
36 

- _ - ~ _  ____ - 

- -  
15 000 100- 

__ - - - 

_ _ _  ~~ 

~ . -  . 

- _ _  
140 500 1 00 0 28 - 

~ - - _ - 

Lead X M 14 50 100 0 28 
Woman Creek Watershed 

)Ul 881 Hillside Lithium M 10 2 0  60 5 2  _- _ _- ~_ 

M 10 7 1  45 1 5  Antimony 
Strontium M 89 63 62 1 4  
Zinc M 59 50 100 1 2  

__ - -_ 

_ _ -  ~ _ 

--_ - - -- 
M Vanadium 
M Aluminum 
M Chromium 
M Nickel 

Manganese M 
Selenium . M 

M Arsenic 
M 

Barium M 

-- 

_ _ _ _ _ _  - 

__ - - - 

______ 
- -  - _ _ - _ _ _ _  

.. - - -  

_ _ _ _  _. ___. 

Molybdenum - _ - -  - - 

Cobalt- M 

- ~- 

100 0 85 

16 23 99 0 69 
17 

500 100 0 52 260 
1 5  17 0 48 0 63 

4 7  10 93 0 47 

_- . ___ - 36 
_ .  

31 
15,000 100 0 90 12000 ~~ 

30 97 0 55 __-- -. - 

~ _ _ _ _ _ _  

~ ~ - -  

7 5  
: 70 
7 5  

Mercurv - -_ ~ ~ _ _ _ _ _  - 
Cadmium M 0 62 3 0  8 5  0 21 
Toluene X v 38 200 97 0 '9 

- 

s :eras\wornan\MSTR-HQ XLS\9/27195 Page 3 3' 5 



Attachment 6 
Table 1 

Results of Vegetation PCOC Screen-Subsurface Soil 

Exposure 
Point Vegetation Detection 

Subsurface ou Concentration TRV Frequency Hazard 
Source Area Soil PCOC PCOC? Group ( m g W  (mglkg) (W Quotient 

Chromium X M 180 23 99 7 9  
Lithium M l o  2 0  88 4 9  
Nickel X M 1 lo 30- 96 3 7  

- _ -  100 3 0  
Silver X M 15 7 4  13 2 0  

_ -  
) U 5  Ash Pits 

_ -  _ 

--  - -  
Zinc X M 150 50 

Antimony X M 9 5  - 7 1  _ -  -~ 15 13 
Lead x -  M _ 56 50 100 1 1  

- 
_~ 100 1 1  Copper X M 110 

Cadmium X - M 3 1  3 0  13 1 0  

- 
-_. 36 100 1 0  M 35 Vanadium 

M 14 300 - 15,000 __ , -- 100 -~ 0 93 Aluminum 

M 44 63 100 0 70 Strontium 

_ M 310 -- 500 _ 100 ~- - 0 62 Manganese 

_ X M 11 - -- 25 __  130 0 44 Cobalt 

- _  M - 4 1  10 1 OG 0 41 Arsenic 

X M 3 6  10 76 0 36 Beryllium 

- _ -  ~ X _ _  M 170 - - - 500 - 100 0 34 Barium 

Mercury M 0 09 0 30 17 0 30 
Molybdenum X M 4 5  17 72 0 27 

)U5 C-Ponds Lithium M 6 7  2 0  100 3 4  
Chromium X M 62 23 100 2 7  

M 55 100 1 1  50 Zinc 

um M 61 63 : 00 0 97 
lU5 Old Landfill Lithium M 7 3  2 0  79 3 6  

- - _ _  

_ - -  _--__ 
100 - -  _ 

- - - _ _____ - 

- -  

_ _ -_ 

_ _ _ _ _ _  ~. -~ _ _ -  - 

__ .  - 

-- 

- __. - _ 

~ _ _ _ _ _ _ _ - -  _ --- -_ ~- - _ _  

___.____ - 

~ __ --- ___._ ~ _- - _ -_ - -__ -- 

___-- _ _ _ _ _ _ _ _ ~  -- - _  - - - - ~ _ _ _  

- _  ________ _ -  __ - X 
- __ 

M Manganese 
Arsenic M 

_ _ _ ~ -  ___ 

260 
100 
20 
31 
5 3  
23 
35 

9 400 
38 

0 18 
300 
5 1  
7 5  
3 2  
8 6  

Acenaohthene X S 1 f i  

- -___ _ _ ~  
100 100- 
50 100 

2 6  
2 0  

0 85 
0 83 
0 76 
0 71 
0 63 
C 61 
0 60 
0 60 
0 51 
0 45 
0 43 
0 34 
0 32 

o as 

- 
- _ _- 

Anthracene X S 2 3  _. 0 23 10 23 

s !eras!woman\MSTR-HO XLS\9/27/95 Page 4 3 5 



e Attac hrnent 6 
Table 1 

Results of Vegetation PCOC Screen-Subsurface Soil 

Exposure 

Subsurface ou 
Point Vegetation Detection 

Concentration TRV Freauencv Hazard 
Source Area Soil PCOC PCOC? Group ( m g m  (mglkg) ( O h )  Quotient 

lU2 903 Pad Zinc X M 59 50 100 1 2  
M 61 63 55 0 37 Strontim 

Vanad i u m M 32 36 100 0 55 
- -  

-~ 

Antimony M 6 1  7 1  ~ 7 1  0 86 
Aluminum 
Chromium 
Nickel 
Selenium 
Manganese 
Cobalt 
Arsenic 
Lead 

M 
X M 

M 
M 

X M 
X M 

M X 
X M 

- 

- - ~- 

1 1  000 
16 
17 

0 73 
250 
9 1  
4 2  
15 

0 73 
0 65 
0 56 
0 50 
0 50 
0 46 
0 42 
0 30 ~- - _ _ ~  -~ 

Barium X M 140 500 '* 99 c 28 
0 23 Mercury X M o 070 0 30 36 

3 0  12 0 23 X M 0 7  Cadmium 
0 17 97 I00 Copper X M 17 
0 15 Silver X M 1 1  7 4  1 8  

NitrateiNitrlte X W 2 2  19 42 0 :2 

~ -_ - - _ 

~~ - - -  _ - 

~ ~- ~~- ~ -~ 

- -~ _- ~ _- - - ~  

~~ ~- ~ -- 

Tetrachloroethene X V 0 '1 200 7 2  0 00055 
4 >U2 East Trenches Strontium M 59 63' 100 0 '14 

C hromium 
Mercury-- 

X M 
X M 
~ _~ 

- - ~ - -  ._ ~ - 

M 

X M 

- - _ _  Antimony 

Silver 
Tetrachloroethene X V 

Manganese X M 

~~ -~ 

- __-_____- 
~ - ~ -~ 

- 
Arsenic 
Nickel 

X M 
M 

~- Lead 
Barium 

M X 
X M 

~~ 

Coooer X M 

43 
'1 900 

27 
16 

0 19 
4 3  
120 
4 1  
280 
5 2  
15 

0 58 
6 5  

'2 
110 
75 

o a6 3 0  14 
50 99 
500 100 

- 

. ---- - 

- -  
1 00 99 

0 96 
0 73 
0 75 
0 70 
0 E2 
0 EO 
0 60 
0 56 
0 56 
0 52 
0 49 
0 40 
0 32 
0 23 
0 24 
0 22 
0 15 

Hazard quotients and hazard indices were rounded to present only two significart 'igbres 
OU - operable unit 
PCOC - potential chemical of concern 
TRV - toxicity reference value TRV is either the literature benchmark or background concentration, whichever is larger 
UCLg5 - 95% upper confidence limit of the true mean (based on a 1-tailed tes:; 
The following source areas were not listed due to lack of subsurface soil data 

.-&.,a@ 

OU5 Surface Disturbance Areas 
OU6 6-Ponds 
OU6 Surface Disturbance Areas a 
OU7 Landfill 
OUlO Outside Closure Areas 
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Attachment 6 
Table 2 

Results of Vegetation PCOC Screen 
A-Pond Sediments 

Vegetation 
Exposure Toxicity 

OU6 Detection Point Reference Hazard 
Analyte Group PCOC Frequency Units Concentration Value Quotient 

Pond A-1 
Antimony M X 215 mg/kg 29 7 7  3 8  

13 000- -- 7,000 1 9  Alu mi n um 
Chromium 
Strontium 
Vanadium 
Zinc 
Mercury 
Nickel 
Cadmium 
Lead 
Arsenic 
Cobalt 
Barium 
Copper 
Manganese 
Beryllium 
Acenaphthene 
Anthracene 
AroclOr-I 254 

M 
M 
M 
M 
M 
M 
M 
M 
M - 
M 
M 
M 
M 
M 
M 

- 

- 

S 
S 

- 

P 
- 

&s(2-ethylhexyl)phthalate - S 
Di-N-octyi phthalate S 

/Toluene' V 
2-Butanone V - I 4-Methy I-2-penGnone- V 

S 
S 

Benzo( blfluoranthene S 

Benzo(a)anthracene - -  

Benzo(a)pyrene - - _. 

Benzo(ght)perylene I Benzo( k)fluoranthene 

- 

X 515 
515 

9 8  
50 

1 9  
1 7  
1 7  
1 5  
1.4 

0 84 
0 77 

- 

malka -38- 50 0.76 
--- 

NA 
NA - -  

ma/ka 

- ______ 
Magnesium - -  M x--- - 515 
Phenanthrene S x 515 
Pvrene S x 515 

- -- - - ~  ~ . 

650 NA NA 
I '  HAZARDINDEX 18 

e 

a 
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Attachment 6 
Table 2 

Results of Vegetation PCOC Screen 
A-Pond Sediments 

Vegetation 
Exposure Toxicity 

OU6 Detection Point Reference Hazard 
An a lyte Group PCOC Frequency Units Concentration Value Quotien 

Pond A-2 

515 92 50 1 8  
Zinc M X 515 m g M  280 - 72 3 9  
Strontium 
Aluminum 
Vanadium 
Chromium 
Lithium 
Nickel 
Arsenic 
Lead 
Cobalt 
Barium 
Manganese 
Mercury 
Copper- 
Bis(2-ethylhexy1)phthalate 
Aroclor-1254 
Toluene 
2-Butanone 
ke tone  
Aldrin 
Benzo(a)anthracene - 

Benzo( a)pyrene - 

Benzoic acid 
C hrysene 
Fluoranthene 
Iron 
Magnesium 
Dhenanthrene 
W e n e  

- 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
S 
P 
V 
V 
V 
P 
S 
S 
S 
s 
S 
M 
M 
S 

- 

- 

-- 

~- 

~- 

515 
X 515 
X 515 

515 
315 
515 
515 

X 515 
515 

X 515 
115 

X 515 
X 515 

- 

419 X 
X 415 

-~ 

- 

X 115 

-~ 

9.800-- 7.000 1 4  
- 

- -  
30 
10 

22 1 4  
10 1 0  

- ~ -  ~~ 

9 0 93 8 0  
30 0 73 22 

6 2  10 0 62 

- ~- 

- -  

50 
25 

- 

0.53 
0.42 

- 

160 500 0 33 
~ -- --  

420 f800 0 23 
0.069 0 0 23 

5,800-- - 200,000 
270 40 000 

-. -___ 0 029 
0 0068 
0 0035 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

~ ---- -- 

U X 315 ug/kg -1 30---- NA - NA 
HAZARD INDEX 14 

Pond A-3 
3 8  M - 515 mglkg 27,000 4luminum 

M X ~- 114 mglkg 23 7 7  3 0  4ntimony 
X 515 mgikg 28 10 2 8  M Zhromium 

Jan ad i u m M ~ X 515 mgikg 61 22 2 8  
Zinc M X 
-ithiurn M - 515 mglkg 15 8 7- 1 8  

- 
7,000 -- _ _ _  -~ - - 

-- - ~ _ _  - _ _  - ~ - -  - ~ 

- -  -- - - -~ ._ ~- - 

- - ~  - ----- 

150 ~- 72 2 1  W k g  _ _  

3 tron ti um M 515 mglkg 75 50 1 5  
4rsenic M- 

~ 515 m g M  7 7  10 0 77 

Zobalt M X 515 rng:kg 15 25 0 59 

3arium M 515 rg kg 190 500 0 38 
2opper M X 515 “rg k9 24 100 0 24 
Manganese M X 515 T 3  k 3  390 1,800 0 22 

515 
-- 

~~ - -  

- -  - - - -  - - ~  - -  

- - ._ 
Vickel M 315 mgikg 23 30 0 76 

-ead M 515 mgikg 28 50 0 56 

~ ~~ 

--- ._ -- 

-~ 

- -  

-~ - 

3is(2-ethylhexyl)phthalate S X 215 1*g kg 520 - 200,000 0 0026 
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Attachment 6 
Table 2 

Results of Vegetation PCOC Screen 
A-Pond Sediments 

Vegetation 
Exposure Toxicity 

OU6 Detection Point Reference Hazard 
Ana lyte Group PCOC Frequency Units Concentration Value Quotienl 

45 40,000 0 0011 Pgkg -- - 

Aroclor-1254 P X 1/10 

2-Butanone v X 415 - -  u g M  4 -0 NA NA 
Benzo(a)pyrene S X 315 PS/kS 240 NA NA 

NA NA Cesium M 515 
Chrysene S X 515 ug/kg 230 - NA NA 
Fluoranthene S X 515 _ c l w g  500 NA NA 
Iron M X 515 mglkg 25,Om NA - NA 

NA Magnesium M X 515 
Phenanthrene S X 415 - PS/kS - 250 NA NA 
Pyrene S X 515 w / k g  420 NA NA 

HAZARDINDEX 21 
Pond A 4  

4ntimony - M X 314 mg/kg _-__ 40 7 7  5 2  
- 20,000 7:000 -~ 2 9  515- M Alurfinum 

Vanadium _ M X 515 mg/kg - 54 -- 22 2 4  
Zinc 
Strontium 

1 6  
Selenium M -~ -- - _. - 115 mg/kg 1 4  1 0  1 4  

Toluene V X 515 4 k g  58 200,000 0 00029 

Benzo( b)fluoranthene S X 415 ug/k!3 330 NA - NA 

- -  

- 

_ -  

--_- 
4.9- -- - mglkg - 

_ _  _ -  

- -  
NA 5 , 3 0  - -  -- 

mg/k!3 - - - 

-~ 

mg/kg -~ _____---_- -- 

- - M x- -_ - -  - 515 mgikg -~ 140 72 1 9  
515 mgikg - 96 - 50 -- 1 9  

2 h romi u m M _.. X __ 215 mglkg _ 16 . 10 

Lithium M 115 mg/kg - 9 9  8.7 11 
4rsenic -M-- 9.5 10 0 95 mglkg --________ _--  ~ 

--_ - -- _. 

_ 

- __ -__ ~ 

.. ---_- 
M 

- -  

- _  

- _-_ 

- - _ - - - __- ~ 

515 
_ -- ~ 

Vickel M 415 mg/kg 26 30 0 85 
2admrum . _  M M-- 5,-5- 115 mglkg -- 2.1- _ _  3 0  0 71 

mg/kg -~ 32 ~ 50- - -  0 63 -cad 

rhal l im M 215 mg/kg 0.58 1 3  0 46 
3arium 

- X 515 mglkg 28 100 0 28 M 2opper 
Manganese - -  ___- M X 515 rng/kg ___ 430 1,800 - - - 0 24 

M 35 mglkg - 0.98 10 0 098 3eryllium 
31~(2-ethylhexyl)phthalate ___ ___-_____ S ---__ X -- 215 Liglkg 680- 200,000 0 0034 

V X 315 uglkg - 6 6  200,000 0 000033 Toluene 
X -- - - 115 uglkg 3.0 NA NA 3enzene 

M 515 mg/kg 5.1 NA NA Zesium 
27 ,o-00-- NA NA M x 515 ron 

Magnesium M X 515 mg’kg 4,700 NA NA 
HAZARD INDEX 24 

-- - __ - - -  - - - -_ 

- -  ~ _ _ _ _ _ _ ~  
2obalt _ _-_ .- M X 515 mg/kg 14 25 0 55 

- 515 mg/kg - _ _ _ _ _ _ ~ _  180 - - ~  500-- -- 0 37 

-___ 

____ - _--- _ _ _ _ _  

--_ -- -____ - -_ 

- __ - _- ~ _ _ _ _ _ _  

- _- ~ _ -- 

-- - - _  - - ~ _- -~ 

_ _ _ _ _  - _ _  -___ ____ 

mglkg -- __ - - - - - _- - - _ -  - -  
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Attachment 6 
Table 2 

Results of Vegetation PCOC Screen 
A-Pond Sediments 

Vegetation 
Exposure Toxicity 

OU6 Detection Point Reference Hazard 
An a lyte Group PCOC Frequency Units Concentration Value Quotient 

Pond A-5 
Vanad i u m M X 515 mglkg 35 - 22 1 6  

11,000 7,000 1 6  Alumrnum M 515 
Chromium M X 515 mglkg 13 10 1 3  

1 3  Strontium M 515 mg/kg 65 50 

mg/kg - ~-~ - 

-~ ~~~ ~ 

~ - 

Zinc M X 515 mglkg 72 72 1 0  
Lithium M 515 m g w  8-1 8.7 0 93 

Cobalt M X 515 mg/kg 12 
Arsenic M 515 m g M  3 9  10 0 39 

Barium M 515 mglkg 160-- - 500 ~ 0 33 
Copper M X -  515 mglkg 

- 

-_ 
~ --- ~~ - 

30 0 60 Nickel M 415 mglkg 18- - 

13 0 54 Thallium M 315 m 9 M  0 69 
0 50 25 

Lead M 515 mglk9 19 50 0 38 

18 100 0 18 
1,800 0 15 280 

Phenol S X 115 Liglkg 300 20,000 0 015 
200 200,000 0 0010 X 415 Liglkg Bis( 2-ethyl hexy I ) p hthala te 

Toluene ~ v X ~ 415 uglkg 19 200,000 0 000096 
2-Butanone v 415 C@k9 44 - NA- NA X 

950 NA NA X Benzoic acid S 
16,000 NA- - NA X Iron M 

Magnesium M X 515 mg/kg 3, io0 NA NA 
HAZARD INDEX 11 

~ ~ 

~ - ~-~ - 

~ ~ 

--- 

- -  515 mg/kg __ Manganese M X 
- - ~ 

~ ~~~~ _ - _  - __ ~- 
S 

- - 
- -- ~~ 

clglkg ~ -~ 415 
~~- ~~ 

-~ 515 m w g  ~ .~ 
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Attachment 6 
Table 3 

Results of Vegetation PCOC Screen 
B-Pond Sediments 

Vegetation 
Exposure Toxicity 

OU6 Detection Point Reference Hazard 
Analyte Group PCOC Frequency Units Concentration Value Quotieni 

Pond B-1 
Silver M X 717 m g M  240 - 2 7  88 

Chromium M x 717 m g w  65 9 8  6 6  

Lead M 717 mg/kg ~ ? 20 50 - 2 4  
2 2  Strontium M -_ 717- mg/kg 110 50 

Aluminum M - - 717 mg/kg 10,000- -- - 7,000 1 4  
Va nad i u m M X - 717 30 22 1 4  

10 1 0  

Zinc M X 717 mg/kg 730 72 10 

Mercury M - 617 mg/kg 0 99 -- 0 30 3 3  

Cadmium M -- - 417 - mg/kg 6 5 -  - 3 0  2 2  

Nickel M 317 m g m  31 30 1 0  
Beryllium M 

Arsenic M 717 mg/kg 7 0  -~ 10 0 70 
Thallium M 1 77 mg/kg -- 0 79 _--_ . 1 3  ~ 0 6 2 -  
Barium M 717 mg/kg 220 500 0 45- 

Bis(2-ethylhexy1)phthalate S - 

-- - 

-- 

-- 

-- - 

~ -- 

__- mg/kg - - -- - - - -- 

mg/kg - - _--- 

- 

- ---___--  - _- - - -  _ 

- - - 10 517 - - -  

Copper M x 717- m g m  -- 89 100 0 89- - - - - -_ -- -- 

- -  __  - - --- 

-- --- - -  

2 s  11 0-4 3 mg/kg -- _ _  Cobat M -  X 717 
X 717 Pglkg 517000 200,000 0 25 

- x -  fO112 pglkg T0,oOo- - 40,000 ___ 0 25 P 
Manganese M -x- - mglkg - -- 250 _____ -- 1,800 0 14 
Aroclor-1254 

717 
Acenaphthene S X 317- Pgikg 460 ~- _ _  5,O0Op - - -_ -- - 0 092 

460 10,000 0 046 $17 Anthracene - -  S 
Phenol - S-  - ~ X 117 - P g W  -- 290 20,OoT 0.015 

- ug/kg __ 390 ~- 1 0 0 , O ~  ----_ -- 0 0039 S X 117 Naphthalene 
Toluene 
Dibenzofuran - --- S __ X - I 77- uglkg ~- 180 ~- 50,000 - - 0 0036 

- S X Ii7 pig/kg 130 NA NA 1,2,4-TrichIorobenzene 
2-Butanone - V X __-__ 1 I5 Pg/kg 13-- - NA - NA 
2-Methylnaphthalene - -  S X 1 I7 ug/kg 170 NA - - NA 

V X 330 NA NA 415 ketone 
P 511 2 P g m  _ 2io NA NA Aroclor-I 248 

NA Benzo( a)anthracene _ __ S X 617 Pg/kg 940 NA 
610 NA NA 

NA- - NA Benzo( b)fluoranthene - - -__.- S X 517 uglkg 
Benzo( k)fluoranthene - _ _ _ ~ _ _ _  S x- _ _ _ ~  517 l.g/kg 780 NA NA 

M 517 mglkg 28- NA- NA Cesium 
1 ,500- - NA NA S X 617 Chrysene 

Di benzo(ah)anthracene S X 1 I7 iigikg 150 NA NA 
X 717 ugikg _ 3,000 NA NA S Fluoranthene 

- - S X 217 i~glkg 460 NA --- - NA Fluorene 
NA Heptachlor P X 1 I7 ug/kg 19 NA 

Indeno( - 1,2,3-cd)Erene - - --- S X 217 tig/kg 41 0 NA 
Iron - - M X 7l7 rngikg 14,000 -_ NA NA 
Uagnesium - M ~ X 717 m g k l  3,700 NA NA 
Wethylene chloride V - - X 1 I5 .ig/kg 9 0  N A - -  NA 
Dhenanthrene - s- X 617 ..g/kg 2:000----- ~ NA - NA 
Dyrene S X 717 . .g ,kg 2,500 NA NA 

HAZARD INDEX 124 

-- - -- - 

-- -- - 

-- ~ 

~ --- 

KIlkg -- ---  - - _ . _ _ _ _ ~  

- _ _ _ _  - 

- - -  V -- __-___ X 515 L4kg - 780 -______ 200,000 0 0039 

-- _ _ ~  

-- - __________ _- 

pgikg - -  _ _ _ _ _ ~  ~ ~- - -~ 

- -  - -  - -- - --__ 

-- --_____ 
~- -____ Benzo(a)pyrene - -__ -____~_-__  S X 517 PgJkg 

- -  2,100 
-- .- 

- -__ -__ -______~- - -  - 

g/kg -- - - _ _ _  -- - - -- __-__ - - 

-- ___-____ ~ 

-- ._ - ._ -  - - -  

- _ _ _  
- -  - - -  - 

-- 
NA- 

- -- 

- _ - -  - 

--- 

--- _- - -- 
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Attachment 6 
Table 3 

Results of Vegetation PCOC Screen 
B-Pond Sediments 

Vegetation 
Exposure Toxicity 

OU6 Detection Point Reference Hazard 
Analyte Group PCOC Frequency Units Concentration Value Quotien 

Pond 8-2 
Silver M X 313 140 2 7  51 
Strontium M 313 
Chromium M X 414 
Zinc M X 313 
Mercury M 213 
Selenium M 1 1‘3 
Cadmium M 213 
Aluminum M 414 
Vanadium M X - 313 
Lead M 414 
Arsenic M 314 
Nickel M 1 I3 
Barium M - 414 

414 Cobalt M 
414 Manganese M X 

Aroclor-1254 P X 911 0 
Bis(2-ethylhexy1)phthalate ~ S X 414 
Toluene v - X 414 

314 2-Butanone V X 
X 314 v 

411 0 Aroclor-1248 P 
Benzo(a)anthracene S X 314 
Benzo(a)pyrene - S X 114 
Benzqk)fluoranthene S X 1 1‘4 
Chrysene S x 214 
Fluoranthene S X 314 

X 414 Iron 
X 414 

Phenanthrene S X 314 

-- 
X 

- -  

-- 

-~ ~ 

- -~ 

-~ - 

~ -- 

~ -~ 

-- ~ 

~- 

~ -~ 

- ~ -- 

~ - - ~  -- 

- - - ~  - - ~~ 

. 
M 
M 
- -  

-____ -~ Magnesium - 

- 

310 50 
19 9 8  

72 130 
0 48 0 30 
1 6  
4 5  3 0  

24 22 
50 43 

7 7  10 
16 30 

250 - 500 
12 25 

- -  

l o  - - 

7,900 7,000- 
-- 

- -- -- 

6 2  
2 0  
1 7  
1 5  
1 5  
1 5  
1 1  
1 1  

0 87 
0 77 
0 53 
0 50 
0 47 - 

540 1,800 0 30 
3,300 - 40,000 -- 0 $80 

200.000 0 052 10,000 
-~ 

130 - 200.000 0 00065 
120- ~ NA- - NA 
750 N A  NA 
590- 

- --- NA ~ 

NA 
NA NA 320 
NA- NA 480 
NA NA 500 

NA NA 420 
NA NA 410- 
NA NA 18,000 

5,700 NA NA 
350 NA NA 

-~ 

- -  

~~ - 

--___ - 

- -  -- 

. -- ~- ~ 

- ~ _ _  
~- ~- ~~~ 

- _ _  
tiglkg 390- NA NA 

HAZARD INDEX 72 

Silver M X 717 170 2 7  63 
Pond 6-3 

Pvrene 

-~ . ~ _ _ _  - -~ ~ 

M X 213 4ntirnony 
M-- X - -  -- 717 Zinc 

C hromium M X 717 
717 4luminum M 
717 Strontium M 
417 Cadmium M 

M X 717 Vanadium 
617 Mercury M 
717 M Lead 
617 Nickel M 
717 M- - -  X Copper 
1 I7 Lithium M 
117 M Selenium 

4rsenic M 7 :7 
Cobalt M X ~ 717 

~- 

- - ~  - - _____ . - 

- ~~ -- 

- - 

~- - ~~ 

- -  

- -  

- -- - -  - -  - 

- - ~- 

_ _  ~- 

- -  

- -  - 

2 9  
1 8  
1.6 
1 5  

-- - ~ ~ 

31 22 1 4  
1 2  

51 50 1 0  
25 30 0 82 
65 100 0 65 

- . _  
0 35 0 30 

~~~ ~ ~- ~ - 

- 

5 6  
0 58 
5 8  
11 

- -  

-~ 

8 7  
1 0  
10 
25 

0 64 
0 58 
0 58 
0 46 
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Attachment 6 
Table 3 

Results of Vegetation PCOC Screen 
B-Pond Sediments 

Vegetation 
Exposure Toxicity 

OU6 Detection Point Reference Hazard 
An a ly te Group PCOC Frequency Units Concentration Value Quotien 

Barium M -_  - 717 m g M  180 500 0 36 
Thallium M 
Beryllium M - --_ 4ff mg/kg 2 5  10 - 0 25 
Manganese M X 717- mg/kg 2 3 0  18,000 0 13 

- 40,000 0 036 Aroclor-1254 P X 
Bis(2-ethylhexy1)phthalate S X 717 ug/kg 6,300 200.000 0 032 

- 600 200,000 0 0030 Toluene v X 515 
NA 2-Butanone v X - -  215 Pg/kg 25 

Benzo(a)anthracene S - X Iff r.lg/kg 360 NA NA 
Benzo(a)pyrene S - x 1 I7 ug/kg 360 NA NA 

- NA Benzo( b)fluoranthene S X - _ _ _  517- d k g  500 
Cesium M 317 mg/k!3 2.5 NA NA 

NA Chrysene S X ~_ 217 ug/kg 380-- - NA 
690 NA NA 

NAP NA 
Fluoranthene 
Iron M 

NA 
Phenanthrene - - S X 317 Liglkg 440 NA NA 
Pyrene S X 417 uglkg 690 NA NA 

HAZARD INDEX 92 

Silver M X 318 40 2 7  15 

- - - -  

- 1 3- 0 33 mg/kg - -  _ 0-42-- 1 17 
= _  

10112 pg/kg 1,400 -_ 

Aroclor-I 260 P X . _  3/10 PglQ - 400- _ 40,000-- 0 010 

d k g  - -- - 

- -- NA 

- - - -  NA 

Pg/kg -- 

m g m  ~_ _ -  - 

m g w  - - 

_.-_--- - 

- _ -- - --- - -  ---_ 

- _ _ _ _  - _ --_ 

_ _ _  
- -- _ _ _ ~  

S X 617 
717 

- -  - - _ -  

17,000 
37300 NA 

_- - X - 

- 
Magnesium M X 7 n  _ _ -  __-___- 

~ 

Pond 8-4 

Zinc 
Antimony 
Aluminum 
Vanadium 
Chromium 
Strontium 
Lead 
Lithium 
Arsenic 
Cadmium 
Nickel 
Mercury 
Cobalt 
Thallium 

- 

- - _--__--__ 
818 M Barium 

M X 818 Copper 
M Manganese 
M- 1 I8 Beryllium 

Anthracene - S X 518 
818 

Aroclor-1254 

- 
S X 318 

Toluene v X 415 
2-Butanone v X 315 

v X 1 I5 Acetone 
Benzo(a)anthracene - S X 6t8 
Benzo(a)pyrene S - X 818 

- .  
-__ - 

- -_ __ 
X 6ta -_ ____ - -  

__ __. ~_ -~ 

- -__  
Bis(2-ethylhexy1)phthalate - - _  S -_- x 

Di-N-octyl phthalate - - _  - 

P X io11 3 - -  _ .- 

- - - _ _  

__ - 

- - - -  - _ _ _ _  
_ 

- -  

290 1,800 0 16 
1 1  10 0 11 
240 10,000 0 024 

_____- . - - _  

____  _ _ ~  - 

~. -_ 

3,100 200,000 0 015 

280 200,000 -- 0 0014 

_- __--___ 
430 40,000 0 011 ___ -_ - 

-- 

230 200,000 0 001 1 
NAP- NA 9 8  

48 NA NA 
N A  NA 380 
NA NA 480 

- -  

- -  _~ 
- - 
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Attachment 6 
Table 3 

Results of Vegetation PCOC Screen 
B-Pond Sediments 

~ 

Vegetation 
Exposure Toxicity 

OU6 Detection 

Benzo( k)fluoranthene S X 818 uglkg 330 NA NA 
Butyl benzyl phthalate S X 218 ug/kg 310 NA NA 

M 718 mg/kg 2 9  NA NA 

Gamma-BHC (Lindane) 
Indeno(l,2,3-cd)pyrene 

Zinc M X 515 
515 C hrom turn M X 

Strontium M 515 
515 M 
515 Arsenic M 

Nickel M 515 
1 I5 Tin M 
515 Lead M- ---- 

375 Thallium M- 
Cobalt M X 515 

- ~ M- 515 Barium 
Copper M X 515 

M X 515 Manganese 
X 215 

Di-N-octyl phthalate- - - - -- S x 1 I5 
u--- X 515 Toluene 

315 V X 2-Butanone 
X 1 I5 V Acetone 

- M 515 Cesium 
S- X 215 Fluoranthene 

515 Mp- X - Iron 
Magnesium M- X 515 

~ - -  

- -  

-~ 

- ___. 

- - -- 

- -  - - 

_ - -  - 

~- -- 

~ -____ 
Bis(2-ethylhexy1)phthalaG S _ _ - ~  ~ 

- - -  __ . -____ 
- -  _ _  - 

~ ~ - -  - _- - 

- 

-- ~~ --- ~ 

- - _  

-- - 

1 50 72 2 0  
20 9 8  2 0  
68 50 1 4  
11 87  1 3  
8 3  10 0 83 

30 0 74 22 
32 50 0 64 

50 0 61 30 
0 72 1 3- 0 57 

0 43 11 25 - 
500 0 35 180 

26 io0 - 0 26 
31 0 1,800 0 17 
270 - ._ 200,000 0 0014 
240 -200,000- - 0 0012 
37 - - 200 000 ~- 0 00019 

-- 

- 

-- - _ _  ~ 

- --- - -- 

-- - - -  ~- 

- --- ~- - -  -- 

- -  

- -  - -~ -- ~ 

-- 

-- 

-~ - 

- -  

16-- ~- ---- NA- NA 
NA NA 59 

3 5  NA NA 
1 9 0 -  - NA NA 

- 

- - -~ 

- -  - 

NA 20,000 
4,500- NA NA 

-- 
NA 

-.  - 

- - -- 
Pyrine S X 115 .iglkg 160 NA NA 

HAZARD INDEX 16 
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Attachment 6 
Table 4 .. 

Results of Vegetation PCOC Screen 
North Walnut Creek and South Walnut Creek Stream Sediments 

Vegetation 
Exposure Toxicity 

OU6 Detection Point Reference Hazard 
Analyte Group PCOC Frequency Units Concentration Value Quotient 

North Walnut Creek 
Antimonv M 215 22 7 7  2 9  
Zinc 
Vanadium 
Aluminum 
Strontium 
Lithium 
C h romiu m 
Lead 
Nickel 
Arsenic 
Cobalt 
Selenium 

M X 11/11 
M X iiiii 
M iiii I 
M X 11/11 
M 
M 

911 1 
I i1 I 

M ii 1 H 
M g i i i  
M x -1011 I 

I Ill 1 M X 
M 219 

- -- 

- -  
3/71 
211 1 
I 1/11 Manganese M X 
311 1 Mercury - M - 

I I/? 1 Barium M X 
911 1 Copper M 
6/11 Beryl1 ium M 

Anthracene S X 111 1 
Bis~2-ethvlhexvl~ohthala~ S X 411 1 

- -- _- 
Thallium M 

M Cadmium 
-- - -  

_- - 

- - 

_ _  - 

--- - -- 

- . ~ _ _ _ _ _  - ~ . _ _ _  

-- 

D I-n - b u iy i p - h t (a ia te 
Acetone ___ _-__ s--- X 211 1 Benzo(a)anthracene 
Benzo(a)pyrene S X 311 1 
Benzo( b)fluoranthene S X 211 1 
Benzo(k)fluoranthene-- S-- X 111 1 

-- ________- 
- - 

_____-- ___- 

Benzoic acid - S X 4M I-- 
Benzvl alcohol S X 111 1 

-______---___ 
- __ ___ 

111 1- _____ Butyl’benzyl phthalate -- S X 
ChrVsene S X 3/11 

-- _ ______ 
S X 511 1 

- __-- _ _  -- __ _____ Fluoranthene 

M X 1111 1 Iron 
M X 1 Ill 1 Magnesium 

Methvlene chloride v X 1/10 

Indeno( 1,2,3-cd)pyrene S X 1/11 _- __ - 

- ~ _ _ _ _ - _ _  __-- -- 
- _ _  __--- - - - -  

_. - -_ . --- 
Phenanthrene - S X 31 11 - -~ 

Pyrene s X 311 1 - 

HAZARD INDEX 14 

~_ 

96 
27 

72 
~- 

22 
1 3  
1 3  
1 2  
1.1 

-- - - - 
240 NA NA 

- 230- NA NA 
- 

NA NA 14 
230 NA NA 
240 NA NA 

- - -  

-- - - 
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Attachment 6 
Table 4 

Results of Vegetation PCOC Screen 
North Walnut Creek and South Walnut Creek Stream Sediments 

Vegetation 
Exposure Toxicity 

OU6 Detection Point Reference Hazard 
Analyte Group PCOC Frequency Units Concentration Value Quotient 

South Walnut Creek (no metals analysis) 
kenaphthene S X 1/12 ua/ka 270 5.000 0 055 
Whracene 
4roclor-I 254 
qaphthalene 
3-N-butyl phthalate 
Bis(2-ethylhexy1)phthalate 
Tetrachloroethene 
Trichloroethene 
Ace to ne 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo( b)fluoranthene 
Benzo(ghi)perylene 
Benzo( k)fluoranthene - 
Benzoic acid 
Chloroform - 

Fluoranthene 
indeno(l,2,3-cd)~yrene 
Methy lenechloride 
Phenanthrene - 

-- 

Chrysene ~- 

S 
P 
S 
S 
S 
v 
v 
v 
S 
S 
S 
S 
S 
S 
V 
S 
S 

v 
S 

S -  - 

X 

X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X - 
X 
X 
x 
X 
~ 

1/12 
711 2 
1/12 
511 2 
511 2 
411 3 
1/13 
311 3- 
4/12 
2/12 
3112 
1/12 
311 2 

111 3 ~ 

411 2 

311 2 

611 2 

- 111 1 

6/12 

4/13 

- 
- - -  

- -- 

280 10,000 
430 40,000 
270- 100,000 
240 200,000 

200.000 
- -  

210 
6 6  - 200,000 

- 200.000 3 9- 
62 NA 

NA 270 
NA 300 

320-- NA 
280- NA 
270 NA - 

NA 1,400 
4 1  NA 

NA 290- -- 
3 7 Oppp- - NA 

- 260 NA 
NA 17 

3 i o  NA 

-- 

---- - 

- -  

~- ---p-- 

- - -~ 

~~ - 

- -  

-- -~ 

0 028 
0 011 

0 0027 
0 0012 
0 0010 

0 000033 
c) 00001 9 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- ~ -  ~~ 

Pyrene s- ~ X 6f i  2- ug/kg 350 NA NA 
HAZARD INDEX 0.098 
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, Attachment6 
Table 5 

Results of Vegetation PCOC Screen 
C-Pond Sediments 

Vegetation 
Exposure Toxicity 

OU5 Detection Point Reference Hazard 
Quotient Analyte Group PCOC Frequency Units Concentration Value 

Pond C-I 
Mercury M X 313 malka 1 8  0 30 6 0  
Aluminurn 
Chromium 
Lithium 
Vanadium 
Selenium 
Strontium 
Zinc 
Nickel 
Lead 
Arsenic 
Barium 
- Cobalt 
Copper 
Manganese- 
Beryl I i um 
Di-N-butyl - phthalate 
Toluene 
~BenzoZ acid 

16,000 - - 7,000- 22 
_ 9 a  2 0  

a7 i a  
-- -- 

20 
16 
36 22 - 17 
1 5- 1 0  15 

-- 

.. 

llron M 
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Attachment 6 
Table 6 

Results of Vegetation PCOC Screen 
Woman Creek Watershed Stream Sediments 

Vegetation 
Exposure Toxicity 

OU5 Detection Point Reference Hazard 
Analyte Group PCOC Frequency Units Concentration Value Quotienl 

Zinc M X 45145 mglkg 120 72 1 6  
I1 7 7  1 5  

- _  

Antimony M 514 1 

Selenium M 2 1 I43 
Van ad i u m M 45/45 
Chromium M 41/45 
Lithium M 39144 
Strontium M 44/45 
Silver Iti 3142 
Thallium M 8/44 

45/45 Lead M 
Arsenic M 44145 

35145 Nickel M 
13/43 Molybdenum M 

Cobalt M 44/45 
Manganese M 45/45 
Cadmium _ M 9/42 

45/45 Barium M 
Tin M - 16/43 

1/43 
39/45 
25/45 
3130 

P 1/33 Aroclor-1254 
Bis(2-ethy1hexyl)phthalate - S 17/31 

V 3/34 Toluene 
71 34 v Tetrachloroethene 

V 1 I34 1 , l .  1 -Trichloroethane 
V 5/33 2-Butanone 
V 11/34 Acetone 
S 1/30 Benzo(a)anthracene 
S 2/32 Benzoic acid 

1/30 
M 2145 Cesium 
V 1/34 Chloroform 
S 1/30 Chrysene 

1/33 P delta-BHC 
2/30 Fluoranthene S 
1/33 Heptachlor P 

45/45 Iron M 
45/45 Magnesium M 
6/35 Methylene chloride V 

Phenanthrene S - 2/30 
2/30 Pyrene S 

Silicon M 25125 

Aluminum M - 45/45 

- -- 

- 

_- 

-_ - 

_ -~ _- - 

- 
_ 

~ - _- ~ 

M X 
x Mercury - 

Copper M 
Beryllium M 
4-methyl phenol S 

_ _-_-  -- - 

_- 

_--- _ - - -  

-- _ _ -  - -  _ 

~ _ 

- -_ 

~- -~ - 

- 

- ~ _____._____ 

_- __ _ _ _ - _  - _ _ _  
_. - __ -___ 

__-__ ~ _ _  -___ - 

___ Butyl benzyl phthalate- __ S 
- _ _  

_ _ 

-_ - -  _ - -  

- _ _  - _ -_ 
- - - - -  

- - -- 

_ _ _ -  
~ -- -- 

- - _ _  

_ -  

-- _-- - 

_ _  400- -- 20 oso- 0 020 
-__ 360 40,000 0 0050 

4 8 0 - -  -- ~- 200,000 0 0024 
- 10 200.00d 0 000052 

4 8  200000 0 000024 
4 8  200000 0000024 

250 NA NA 

. - ~- 

61--- NA - NA 

400 NA NA 

- _ _ _ _ _ _ _ _ _  - ~ -  

- -  - - -  ___ _ 

- ~- - 
- 1,900- NA 

400 NA 
NA 
NA 

4.1 NA ~ NA 
4.8 NA NA 

18 NA _ _ -  

NA 
- -  

400- 
400 NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A _-_ - -  

-g kg 630 NA- N ’A 
HAZARD INDEX 15 
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Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

Exposure 
Detection Point 

2-Chloroethyl vinyl ether V 
2-Methylnaphthalene 

~ S X 
4.4I-DDT P 

Analyte Group PCOC Frequency Concentration Units 
881 Hillside 

V 121304 - - - - -  4 5  _ mg/kg 2-Butanone 
ND 011 70 
ND 01181 

01201 ND 

~ --- 

_~ - _ 

-~ 
3-Methv I-2-oentanone V ~- ~- - 

a 1  

4-Nitroaniline S 
Ace nap h thy lene S 
Acetone V 
Benzene v 

- 

S X Benzo(a)anthracene 
Benzo(a!ovrene S X 

- - __. 

. I .  , 

Benzo( blfluoranthene S X 
-- - 

Benzo(g h i)perylene S X 
S X 
S 
S 
V 

- - - - _ _  -__ Benzo? k)fluoranthene 
Benzoic acid 
Butyl benzyl phthalate- 
Carbon disulfide 
Carbon tetrachloride V X 
Chloroform V X 

- - _ - _ - - _  __ 
- -- 

- 

- - -. - -  

Chrvsene s -  X 
Ethvlbenzene 

~- ~- - - _  

S X 
S X 
P 

-- - 
Fluoranthene 
Fluorene 
Heptachlor-epoxide 

- -- 

- __ 

- ~ _ _ _ _ _ _ _  
Hexachlorobutadiene ~- S 
Indeno( 1,2,3-Cd)pyrene _ _ _ _  S X - - 

lsophorone S 
- - __ ____ 

V 
-- - 

Methylene chloride 
N-Nitrosodiphenylamine S 
Phenanthrene _ _  S X 

_-___ ______________-_ 

-___-___ 
Pvrene S X 

011 81 ND 

01405 ND CIS-I ,3-Dichloropropene V 
OU2 903 Pad 

2-Butanone V X 411 92 0.10 malka 1 -  _ _ -  ____.  __ - -_ _ 

ND 
ND 

4 4'-DDT P X Oil 16 ND 

- __ 2-Chloroethyl vinyl ether ---- v - X 011 7 

2-Methylnaphthalene _ - -  _ _  - - _ S X 01118 

Benzene V X 2'222 ND - - -  

9 - - -  25 mg/kg Benzo(a)anthracene S X 1118 
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Attach men t 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

Exposure 
Detection Point 

Analyte Group PCOC Frequency Concentration Units 
Benzo(a)pyrene S X 711 I a 0 35 rnglkg 

Benzo(ghi)perylene S X o m a  ND 
Benzo( k)fluoranthene S 01118 ND 
Benzoic acid S x 0183 ND 

Benzo( b)fluoranthene S X 111 l a  0 23 m g m  

Butyl benzyl phthalate - S X I/I  i a  0 52 mglkg 
Carbon disulfide v X 1 I222 0 0040 mglkg 
Carbon tetrachloride v X 281222 0 23 - mg/kg 
Chloroform V X 441227 1 3  mglkg 
Chrysene S X m a  030- mglkg 
Ethylbenzene v X 1 1222 00020- - - - mglkg 
Fluoranthene s X 411 ?8 7 6  nglkg 

~- 
Fluorene S X 311 18 ND 
Heptachlor epoxide 

ND Hexachlorobutadiene S X O i l  18 - 

I sop h or0 n e - S 011 18 ND 

ND N-Nitrosodipheny lamine 

ND ~ 

~ - - - _  - 
P 011 16 -- -- 

~ - - - ~  - 

indene( 1,2,3-cd)pyrene - S X 011 18 ~ ND 

Methylene chloride - -- - v X 6 1 I227 -- 0 81 - _ ~ -  mgN3 

Pyrene ~ _ _  - S X 511 18 - -- 7 7  _- -- - mg/kg 

- 

- - -  
S X 011 18 
S - X 411 18 ~ 76 - mglkg 

P 0/116 

-- 

- - - -  

------ 
ND alpha-BHC 

CIS-1  3-D!chloropropene v X 01222 ND 

2-Butanone v X 

-- ~ ~ __ 

OU6 A-Ponds 

- -  -___ 
v 3-Methyl-2-pentanone 
V Acetone 
v Benzene 

Carbon disulfide V 
v Carbon tetrachloride 
v Chloroform 

~ -__ - -  

-- - . _ _  

__--_____ ~ 

- -________ _ -  

____ -- -  

- - _  - ~ ~ 

Ethylbenzene v 
Methylene chloride V 
CIS-I ,3-Dichloropropene - .. - ~ -_ 

~ _ _  - 

_ _  -___ _ _ _ _ - -  - 

-- 
V 
v 
v 
V 
v 
V 
v 
v 

- -  -- 2-Butanone 
3 -Met h y I -2 -pen ta n on e 
Acetone 
Benzene 
Carbon disulfide 
Carbon tetrachloride - 
C h loroform 

_-- ~ 

~ -- 

- - - -  ~ 

- .  

- -~ 

- -  

Ethyl benzene v 
1 Methvlene chloride v 
~cis-l~3-Dichloropropene v 

X 
X 
X 

X 

X 

X 
X 
X 
X 

X 

X 

013 
013 
1 I3 
013 
013 
013 
013 
013 
013 
013 

25,146 
211 46 
4i152 
li152 
0:: 52 
0'1 51 
11152 
3'1 52 
' '52 
; 152 

ND 
ND 
- -- 

- 

ND 
0 0020 - mglkg 

s :eras\woman\VG_BH_NO XLS\9127/95 Page 2 31 3 



Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 
a 

Exposure 
Detection Point 

Analyte Group PCOC Frequency Concentration Units 
OU6 6-Ponds 

2-Butanone V X 013 - ND 

Acetone V X 013 
Benzene V - X 013 ND 

- ND Carbon disulfide v 013 
ND Carbon tetrachloride V 012 

C hloroforrn - V X 013 ND 
ND v 013 Ethyl benzene 

Methylene chloride V _ X 013 ND 
CIS-I ,3-Dichloroprouene V 013 ND 

2-Butanone v X 014 ND 

3-Methyl-2-pentanone V X 013 ND- - 

- _  
ND-- 

- _ -  -_- 

- - 

- - -  _-_- - 

- -  -- - 

. -- - __ -- ~ 

. _ _  - 

___. 

OU6 C-Ponds 

- 

S X - -  
2-Methylnaphthalene 
4,4'-DDT P 
3-Methyl-2-pentanone 
4-Nitroaniline 

Acetone V X 
_- 

V 
- _--  _ 

Benzene 

Benzo(ahvrene S X 
Benzo(a)anthracene - s X 

- 
--- I ,  

Benzo( b)fluoranthene S X 
-- ~ - --___- 

S X Benzo( g hi)pery lene 
S X Benzo( k) fl uo ran t &ne 

Benzoic acid S X 

- _ _  - - _- _ _  - 

-- - _ 

- .. - _  - -  -.. -- 

Butyl benzyl phthalate -~ S X ~ - - _ _ _ _ _ _  -~~ ~ 

Carbon disulfide V - - _-_ _-___ 
V Carbon tetrachloride 
V Chloroform 
S X Chrysene 

Ethvlbenzene v X 

___ _ _ _ _ _ _ _ _ _  

_--____-__ - _ -_ 

- 

.. 
-- -- 

Fluoranthene s X _ -  - 

S X 
P X 
S 

X S 
S X 

__ --- __ __ -- 
Fluorene 
Heptachlor epoxide 

Indeno( 1,2,3-cd)pyrene 
lsophorone 

- -_ . -- _ _- 

Hexachlorobutadiene - -  - -  

Methylene chloride V X 

- - _ _  - _  

- _  - __ - - --- 

- _  - 

N-N itrosodiphenylamine S -- - _ - - -  

s- - X - _  - 
Phenanthrene 
Pvrene S X 
alpha-BHC 

- 
P X 

crs-l,3-Dichlorourouene V . .  

014 

~ 

013 ND 
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Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

Exposure 
Detection Point 

Analyte Group PCOC Frequency Concentration Units 
OU7 Downaradient Areas 

2-Butanone v Oil 7 ND 
2-Methvlna~hthalene S O i l  9 ND 

, #  

3-Methyl-2-pentanone 
4-N rtroanrltne 
kenaphthylene 
ketone 
Benzene 
Benzo(a)anthracene 
Benzoja)pyrene 
Benzo( b)fluoranthene 
Benzo(gh!)pevfene 
Benzo( k)fluoranthene 
Benzoic acid 
Butyl benzyl phthalate 
Carbon disulfide 
Carbon tetrachloride 
Chloroform 
Chrvsene 
Ethylbenzene 
Fluoranthene 
Fluorene 

v X 
S 
S 
V 
V 
S X 
S 
S 
S 
S 
S 
S X 
v 
v 
V 
S X 

- 

- 

- -~ 

- -  

I l l  7 0 014 - mg/kg 
011 9 ND 

- - 

Hexachlorobutadiene S 
S 
S I sop horone 
v Methylene chloride 

indeno(l,2 3-cdlpyrene - -- -- ~ 

N-nitrosodiphefly lamine ~ S 

- 

-~ - - 

Phenanthrene 
Pvrene 

S 
S 

- ___- ~ - - - ~  

cis-I ~ 3-Dichioropropene v 011 7 ND 

2-Butanone 
2-Chloroethvl vinvl ether X 015 ND 

OU2 East Trenches 
V X 23,277 ~ 0 ~- 067 -~ q / k g  __  

-~ - -  - 

v X 
4-Nitroaniline S X 

S 
v X Acetone 
v X Benzene 
S X 

3-Methyl-2-pentanone - -  

Acenaphthylene ~ -- - - 

Benzo(a)anthracene - -- 

Benzo( a)pyrene S X 

- - -  

~- - 

5306 
O('93 
0: 100 

62,320 
2 318 
' :30 
i '00 

Benzo( b)fluoranthene S i( * '50 0 18 m w g  
Benzo(g hi)perylene S x * 100 0.17 - m g M  
Benzo( k)fluoranthene - 

ND 
- -  S : '90 



Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

Exposure 
Detection Point 

An alyte Group PCOC Frequency Concentration Units 
Benzoic acid S X 11100 0 40 maika 
Butyl benzyl phthalate 

- .  _- 

s X 011 00 
- - _ 

ND 
- . 

V X 01317 _ Carbon disulfide 
- 

Carbon tetrachloride V - X 29/31 7 7.7 _ -  mg/kg 
Chloroform V X 611325 - 0 42 J-wkg 
Chrysene S X 211 00 -- 0 18 mg/kg 
Ethylbenzene v _ _  X 413 1 7 0 0 2 6  mg/kg 
Fluoranthene S - X 
Fluorene S - X 

Indene( 1,2,3-cd)pyrene - -- 

P Heptachlor epoxide - 

S X Hexachlorobutadiene 
S X 
S lsophorone 
V X Methylene chloride 

N-Nitrosodiphenylamine 
Phenanthrene S X 

- - 

_ -  ~ 

_ - _ -  

- - _  - 

_ S X 
_ - - - - -  

cis-I ,3-Dichloropropene V X 013 1 7 ND 

2-Butanone V X 2139 0.0070 
OU2 Mound Area 

-- _-- _ _ _ _  
V 2-Chloroethyl vinyl ether 

2-Methvlna~hthalene S 
- __ __ 

-- 

3-Methyl-2-pentanone -- V 

. -  
S 
S 

_ -- 
4-Nitroaniline 
Acenaphthylene ______________~  
Acetone V 
Benzene V __ - ~ _ _ p -  

S 
Benzo(a)pyrene S 
Benzo( b)fluoranthene S 
Benzo(ghi)perylene S 

-~ 
Benzo(a)anthracene -- 

- __--__--__ 

__ --_______. ~ _ 

- ___--__________ - - 

Benzo( kMuoranthene S 
Benzoic acid S - _ _  -~ 

S 
V Carbon disulfide 
V Carbon tetrachloryde 
V Chloroform 
S Chrysene 
V Ethylbenzene 
S Fluoranthene 

Fluorene S 

Butyl benzyl phthalate - - 

_ - - - -  - 

- _ - _ ~ _ _ _  _ _  _ 

~ _ 

_ -- _- - - - _. - _ _  

- _ _ _ - _  

- - -  

HeDtachlor eDoxide P 
Hexachlorobutadiene S 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
x 
X 
X 

X 

017 
017 
1 140 
013 
017 
7153 
1 I53 
017 
017 
017 
017 
017 
017 
017 
0153 
3/52 
2153 
017 

2/53 
117 
317 
217 
2 7  

- ~.. 

ND 
ND 

.. 

ND 

._ 

ND 
- 

ND 
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Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

Exposure 
Detection Point 

Ana iyte Group PCOC Frequency Concentration Units 
Indeno( 1 2 3-cd)pyrene S X 017 ND 
lsophorone S 017 ND 

N-Nitrosodipheny lamine S X 017 ND 
Phenanthrene S X 017 ND 
Pyrene S X 017 ND 
alpha-BHC P 017 ND 

Methylene chloride v X 15/53 0 0091 m g M  

CIS-I 3-Dichloropropene v X 0153 N D- 
OU6 North Spray Field 

ND 2-Butanone v X 01 3 
3-Methyl-2-pentanone v X 013 ND 

ND Acetone v X 013 
Benzene - v X 013 ND - 

Carbon disulfide v Oi3 - ND - - 

ND Carbon tetrachloride V 013 
Ne> Chloroform U X 013 
ND U 013 Ethylbenzene 
ND v X 013 Methylene chloride 

cis-1.3-Dichloropropene V 013 ND 
OU5 Old Landfill 

_ - - _ - -  

- -_ 

- --- 

-____ _ 

- -- -- 

-- - _ - -  

- - _  -- ---  - -  

2-Butanone V X 81128 - 0 0088 mgN3 
- -  m g m  -~ 0 87 _ 

916 1 
016 1 ND 

- -  - 

S 2-Methylnaphthalene - 

P 4,4'-D DT 
3-Methyl-2-pentanone v 
4-N itroan dine S 

S 4cenaphthylene _ _ _  
V 4ceto n e 
v Benzene 

Benzo(a)anthracene 
S 

-___ - - 

~- ~ _ _ _ _  

~_ s- - --___ _ -  

Benzo(a)pyrene ~- -- 

Benzo( b)fl uoranthene S 
S 

Benzo( klfluoranthene S 
Benzo( g hi)perylene .. 

- _- - \ I  

- ~- ~- 
Benzoic acid 
Butyl benzyl phthalate 
Carbon disulfide 
Carbon tetrachloride 
Chloroform 
Chrysene 
Ethyl benzene 

. .  

S 

Fluoranthene 
Fluorene 
Heptachlor epoxide P - 
Hexachlorobutadiene S 
Indeno( 1,2.3-cd)pyrene S 

X 

X 

X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
x 

X 

qi152 
0/53 
2i6 1 
91140 
O i l  52 
17161 
15161 
16/61 
14i61 
15161 
12/59 
216 1 
01153 
GI1 51 
011 53 
17/61 
11153 
2Gi61 
'461 
: 51 
s 51 
'2 51 0.87 
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Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

_ __ _ 

V X 
S 
S 
V X 
v x 
S X 
S X 

- - 3-Methyl-2-pentanone - -  

Acenaphthylene - - -- 

- - -_____ 4-Nitroaniline 

Acetone 
Benzene 
Benzo(a)an thracene 
Benzo(a)pyrene 

_ -. - 

___- -- 

__ __ _ 

__-____ _ - 

Benzo( bMuoranthene S X 
Benzo( ghi)pe$ene S 
Benzo( k)fluoranthene S X 
Benzoic acid S X 
Butyl benzyl phthalate S - 

Carbon disulfide V 
Carbon tetrachloride V 

V X Chloroform 
S X 
V E thy I benzene 
S X Fluoranthene 
S Fluorene 
P 

Hexachlorobutadiene S 

IsoDhorone S 

-___ _____-___ ~ 

______ - - 
-- - _ --_ -. -_  

-___ ~- 

- - _  _ _  --_______ 

__ - _ . _ _  

- - _ -  - - _ - -  

Chrysene - _ 

-- - _ 

- - _ -  

_ _  __  
 heptachlor epoxide ._ _- _ 

Indeno( 1,2,3-~d)pyrene S - X 
- _  

Exposure 
Detection Point 

Anaiyte Group PCOC Frequency Concentration Units 
lsophorone S X 1/61 0.082 malka " "  

Methylene chloride v X 1611 53 0 0060 mg/kg 

Phenanthrene S X 21/61 6 5- mglkg 
Pyrene S X 21/61 - -  4 5  mgm 
alpha-BHC P X 1/61 -- 0 0045 mg/kg 
cis-1 3-Dichloropropene v 011 53 N d 

ND 3-Methyl-2-pentanone v 0122 
Acetone v X 611 8 0 020 
Benzene V 0125 ND 

ND 0125 Carbon disulfide V 
ND v 012 5 Carbon tetrachloride 

Chloroform v X 0125 
NO- v 0125 Ethylbenzene 

Methylene chloride V X 
cis-1 3-Dichloropro~ene v 0125 ND 

2-Butanone 
2-Methylnaphthalene S 0130 ND 

ND 
- - -  N-Nitrosodiphenylamine S 016 1 

OU4 Downgradient Area 

. _ - _  -. 

mgkg 
_ _ __- 

_ . -- 

- - _ _ _  _ -  _ - 

- _ - --_ .~ -- - _  

- - - _ _  
ND -- 

- _ - ___ _ - _- __ 

2 312 5 _ ___-~___._-_____ 0-0 11 mg/kg 

4311 83 -_____ --___._- 0.28 mglkg 
OU6 Soil Dump Areas 
v X -__ 

14 4'-DDT P 

~ __ __ 

V X [Methylene chloride _ -  

0130 ND 

011 88 ND 
ND 

ND 

s \eras\woman\VG-BH-NO XLS\9/27/95 Page - 9 3 



Attachment 6 
Table 7 

Subsurface Soil PCOCs Without Vegetation TRVs 

Exposure 
Detection Point 

Analyte Group PCOC Frequency Concentration Units 
N-Nitrosodiphenylamine S 0130 ND 

S X 3130 0 17 mgikg 
Pyrene S X 6/30 0 19 mglkg 

Phenanthrene 

alpha-BHC . P 015 ND 
cis-I 3-Dichloropropene V 011 93 ND 

2-Butanone 
2-Methvlna~hthalene 01127 ND 

0198 ND 

OU11 West Spray Field 

V 2190 0 0040 mgikg 
S 

. I  

3-Methyl-2-pentanone \f 
4-Nitroaniline S 
Acenaphthy lene S 
Acetone V 
Benzene V 
Benzo(a)anthracene S 
Benzo(a)pyrene S 

Benzo( ghi)pery lene S 
Benzo( k)fluoranthene S ~ 

- 

S 
~- 

Benzo( blfluoranthene 

~- S Benzoic acid 
S 9ictyi benzyl phthalate 

Carbon disulfide v 

~- - 

- - - - - ~  - 

~- ~- 

Carbon tetrachloride V 
Chloroform 
Chrysene s 

-~~ 

V Ethyl benzene 
Fluoranthene S 

~ . - ~ _ _ _  

~ - -  - 

S FI u oren e 
S Hexachlorobutadiene 
S Indeno( 1,2.3-cd)pyrene - -~ - 

~~- ~ 

- -- _. 

- ~ _  
lsophorone S . 

Methvlene chloride 

cis-I .3-Dichloroprogene V 

- 
~ 

011 23 - ND 
O i l  27 ND 
1.5182 0 0056 mglkg 
011 07 - ND 
01127 ND 

~ ~- 

01127 ND 
011 27 ND 
011 27 - ND 
O i l  27 ND 

O i l  07 - ND 
311 08 0 0054 ~- m g M  

011 27 ND 

ND 
ND 
-~ - ~ -  

01127 
011 07 -~ - -  

ND - analyte not detected 
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Attachment 6 
Table 8 

Sediment PCOCs Without Vegetation TRVs 

-- 

Butyl benzyl - phthalate - -_ _ _ _ _ _  S 
~ 

V X 
S X 

X S 
S X 

~~ - - _  
Chloroform 
Chrysene 
Fluoranthene 
Fluorene 

-_-- -_ ___ 

_- _ _ _ -  

__ 
 heptachlor epoxae ~ - - - 

~Indeno(l.2,3-cd)pyrene ~ S X 
P ~ 

~ .__-______ _- 

lsophorone S 

Exposure 
Detection Point 

Ana lyte Group PCOC Frequency Concentration Units 
881 Hillside 

2-Butanone v 1 I3 0 011 mg/kg 
2-Methvlna~hthalene S X 013 ND 

- -____..-________ 

S ____ ~ 

Acenaphthylene 
Acetone- V X 
Benzene V X 
Benzo(a)anthracene S x 
Benzo(a)pyrene S X 
Benzo( b)fluoranthene _ S X 
Benzo( ghilperylene - - - 

Eenzo( k)fluoranthene - ___ -_ - S ~ 

 butyl benzyl-phthalate ~- S -- x 

___--_____-__ ~ 

~ - __ -__-___-_ 

_ -  ~ _ _  
. - - _ _ _ _ _ _ _ _ _ _ ~ _ _  - 

S x 

S x 

X V- 
S x 
S X 
S X 

~ 

Benzoic acid 

Chloroform 
Chrysene 
Fluoranthene 
Fluorene 

_ . _ _  - -- 

- _ -  - 

_ - - 

_ -  

- _- 
< .  

14,4‘-DDT P 013 ND 
13-Methyl-2-pentanone V 

~- 

- .- - 
Acenaphthylene S 

V Acetone 
Benzene v 

~ _ _-- -~ 

_ _ 

Benzo(a)anthracene - S X 

Benzo( b)fluoraGhene S 

Eenzo(ghi)perylene - -  

Benzo( k jfltiorashene . _  _ 

S X 
X 
X S 

S X 
Benzoic acid S 

~ - _-- 
~Benzo(a)pyrene - 

_ -~ - 

_ 

-~ 

012 
013 
113 
012 
013 
013 
1 13 
013 
113 
013 
013 
012 
213 
213 
013 
013 
013 
013 ND 

OU2 903 Pad 
2-Butanone V X 311 5 0.01 1 

011 3 
1/15 
1117 
011 3 
511 7 
Oil 7 
211 3 
111 3 
211 3 
Oil 3 
2/13 
011 3 
0113 
011 7 
2 13 
3, f 3 
2/13  

ND I 
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.. Attachment 6 
Table 8 

Sediment PCOCs Without Vegetation TRVs 

Exposure 
Detection Point 

Analyte Group PCOC Frequency Concentration Units 
Heptachlor epoxide P 011 5 ND 
Indeno( 1,2,3-cd)pyrene S X 011 3 ND 
I sop h or0 n e S 011 3 ND 

- 

mg/kg Methylene chloride v X 511 7 0 0091 
Phenanthrene S X 211 3 0 19 - mgikg 
Pyrene S X 411 3 0 26 mg/kg 

2-Butanone v X 1 !5 0 30 ~ ~ - -  ~ mg/kg 

- 

OU5 Ash Pits 

2-Melhvlna~hthalene S X N D , .  
/4,4'-ODT P 

- 

13-Methyl-2-pentanone v X 015 ND 
Ace nap h th y lene 
Acetone 
Benzene 

~- - -  -- - 

~ ~ - -  - 
Benzo(a)anthracene S X 014 ND - I Benzo(a)pyrene S X 014 ND 

- -- 

Benzo( b)fluoranthene 
Benzo(ght)pery lene- 
Benzo( k)fluoranthene - 

Benzoic acid 
B u ty I benz y I phthalate 
Chloroform 
Chrvsene 

X S 
S X 
- 

S X 
s X 
S X 
V 

- 

- 

___ 

- - 
- - -- - - 

ND 
ND 
ND 
ND 

lsophorone - S X 014 - ND 

ND Phenanthrene S X 014 
Pyrene S X 014 ND 

- -  ~- 
S X 014 
S X 014 
P X 015 
S X 014 

__ -~ 
Fluoranthene 
Fluorene 

__ - _ _  - ---- - ~ 

-~ -- - -- - - Heptachlor epoxide - 

Indene( 1,2,3-cd)pyrene ____ 

Methylene chloride - - - V - X 1 I6 0 0 1 2 -  - -~ ~- - mg/kg 

- _---_____ _ - ~ ~ -  - 

-__- ~ 

-~ ~- _ _  - -- - _ ~ _  - 

OU6 A-Ponds 
2-Butanone V X 7 4/25 -- - - 0 051 __ W k g  

0127 ND 
-~ 

2-Methylnaphthalene - _ _  -~ -- S 

3-Methyl-2-pentanone _ _  

P 
V X 
S 

- 
4.4'-0 DT 

- ~ -  
Acenaphthylene 
Acetone 
Benzene v X 

v-  X 
- -  __ 

~- ~- 

S X 
S X 

- - ~- 

- 

X 
-. 

I Benzo( b)fluoranthene S 
Benzo(g hi)pery lene I Benzo( k)fluoranthene 

S 
s -~ - X 

-~ 

0127 
1125 
0127 
3i25 
1 /25 
7127 
9/27 
9/27 
4.27 

5 2 7  
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Attachment 6 
Table 8 

Sediment PCOCs Without Vegetation TRVs 

- 

Exposure 
Detection Point 

- - -  - -  

S X 1 3/27 0 27 

S 0127 ND 
ND P 012 7 

ND S 0127 

- 

_ _  Heptachlor epoxide -- ~ 

Indeno( 1,2,3-~d)pyrene S - X 4/27 0 20 mg/l<g 

Methylene chioride V X 0125 ND 
- -- 

Phenanthrene 

2-Methylnaphthalene 

~- _ 

3-Methyl-2-pentanone -_ _ _ -  

V X 0124 ND 

- ~ - _ _  - ~ - 
Heptachlor epoxide P 
Indeno(l,2.3-cd)pyrene S X 

S lsophorone - _- - 

V X Methylene chloride 
Phenanthrene S X 

~- -- - _ _ - _ _ _ _ _ _ _ ~  - 

-_ - _ _ _ _ ~ _ _ _  

__ __  - 

16/33 
15133 

2/33 
14/33 
0133 
2/33 
0124 

26133 
2133 
0134 
4133 
0133 

18/33 

I 8/33 

ND 

- - - - -  -- 

Pyrene S X 23133 0 95 mg/kg 

2-Butanone - - - -  V -- - X 512 1 - 0.027 mglkg 
2-Methylnaphthalene - -  - - -  

3-Methyl-2-pentanone V - X -'L7 ~ 

OU5 C-Ponds 

ND S X 0124 
P 9/20 ND 

- -- -- --_ 

-- - 

ND " I  
- -  

4,4'-DDT 

1 AcenaDhthvlene S X s 24 ND 
I ,  

[Acetone- V- ~ X 5 25 
- 

- _-_ . 

0.12 
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Attachment 6 
Table 8 

Sediment PCOCs Without Vegetation TRVs 

Exposure 
Detection Point 

Analyte Group PCOC Frequency Concentration Units 
Benzene v 0127 ND 
Benzo(a)anthracene S X 0124 ND 
Benzo( a)pyrene S X 0124 ND 
Benzo( b)fluoran thene S X 0124 ND - 

Benzo(ghi)pery lene S X 0124 ND 
Benzo( k)fluoranthene S X 0124 ND 
Benzoic acid 

Chloroform v 0127 ND 
Chrysene S X 0124 ND 
Fluoranthene 
Fluorene S x 0124 ND 

ND Indeno( 1,2,3-~d)pyrene S X 0124 
ND lsophorone S X 0124 

Methylene chloride 
Phenanthrene S X 0124 ND 
Pyrene S X 0124 ND 

2-Butanone v 015 

S X 412 5 0 49 _ _- mgikg 
Butyl benzyl phthalate S X 1 /24 0 057 mg/kg 

S X 1 I24 _ _  - 0 1 4  ms/ks 
- -~ 

- _ -  

__ - -  Heptachlor epoxide P X 0125 ND 

_ -  _ _  ~- _ -  

- _ - -  - _  

V X 4127 0 020 -- - _ mgikg 
_ ~ - - _  -~ - 

OU7 Downgradient Areas 

_ - _  

S 
P 
v X 

2-Methylnaphthalene -~ 

Acenaph thviene s 

- 

- _ _  
4 4'-DDT 

- _ - _  - _- 
3-Methyl-2-pentanone 

Acetone v 
Benzene 

.- 

V 
_ _- - 

Benzo(a)anthracene S X - ~- 

S Benzo(a)pyrene - 

Benzo( b)fluoranthene S -_ 

Benzo(ghi)perylene S 
Benzo( k)fluoranthene - -  _ S 
Benzoic acid ~ _ _  S _ 

Butyl benzyl -~~ phthalate S _ X 

Chrysene _ _  

- -  - _ _ _ _ _ _ _ ~ _ _  

- _  

-- 
V 
S X 
S X 

_ - . 
Chloroform 

Fluoranthene 

_ 

_ _  _ 

_ --- ~- 

Fluorene S 
Heptachlor epoxide P 

- - _  - _ ~ _ -  . 

Indeno( 1,2,3-cd)pyrene __ - S 
lsophorone S 
Methylenechloride 

- 

Phenanthrene S X 
Pyrene _ S X 

015 
014 
015 
0:5 
1 I5 
015 
215 
215 
215 
1 I5 
215 
014 
GI5 
Oi5 

2i5 
015 
3i4 
2'5 
0: 5 
0 4 
2 5  
2 5  

2i 5 

ND 
ND - 

N D  
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Attachment 6 
Table 8 

Sediment PCOCs Without Vegetation TRVs 

Exposure 
Detection Point 

An a lyte Group PCOC Frequency Concentration Units 
OU5 Old Landfill 

2-Butanone V X 013 ND 
2-Methylnaphthalene S X GI3 ND 
4,4'-DDT P 013 ND - 

3-Methyl-2-pentanone V X - 013 - ND 
ND Acenaphthy lene S X 013 

Benzene V- 013 ND 

_ _  

- -  - 

- 

Acetone V X 1 I3 - 0.046- mg/l<s 
- _  - -  

Benzo(a)anthracene S - X I I3 -- 0 038 mglkg - 
Benzo(a)pyrene S X 013 ND 
Benzo( b)fluoranthene S X 013 

- - -~ -- - 

Benzo(ghi)pery lene 
Benzo( k)fluoranthene 
Benzoic acid 
Butyl benzyl phthalate 
C h loroforrn 

- 

S X 
- .  

S X 

~~... . . 

V 

ND - analyte not detected 

s \eras\wornan\VG-SD-NO XLS\9/27/95 Page 5 51 5 
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Attachment 6 
Table 10 

Surface Soil Volatile PCOCs without TRVs 

Estimated 
Concentration 

ou2 in Burrow Air Inhalation TRV 

Analyte Group PCOC (m9/m3) (m91m3) 
903 Pad 

1 41E+01 N D~ 1,1,1 -Trichloroethane V X 
L _  

1,1,2,2-Tetrachloroethane V X 
1 1 -Dichloroethene V 
1 2-Dichloroethane V 
1,2-Dichloroethene V - X 
2-Chloroethyl vinyl ether V 
2-Chloro~henol S 

_ 

X 

X 

- -  

_ _  - 

_ 

X 
X 
X 
X 
X 

S X 
S X 
S 
V X 
S X 
P X 
P 
V X 
S X 
S X 

- ~_ 
2-Methylnaphthalene S 
2-Methylphenol S 

4-Methyl-2-pentanone V 
4-Methylphenol S 

_ _  

__  ~ 

4,4’-DDT P _ 

- 

-- 

- - _ _ _ _ _ ~  
4-Nitroaniline 
Acenaphthene 
Acenaphthylene 
Acetone 
4nthracene 
4roclor-1254 
Aroclor-1260 
Benzene- 
Benzo(a)anthracene 
Benzo(a)pyrene 

_ - -_ _ _  ___ - -  _ 

~ ____ _ _  

~ 

_ _  - -  

-- - -_-- 

-_ - - - _ 

-- 

~ _ _  

_ _ _ _ _ _ _ _ _ ~  
Benzo( b)fluoranthene _ -  - S X 

S x Benzo(gh1)perylene _ 

Benzo( k)fluoranthene S 
S x 3enzoic acid 

B is( 2-eth y I hexyl) phthala te S X 
S X BUM benzyl phthalate 

Carbon disulfide V X 
Sarbon tetrachloride V X 
S hlorobenzene V 

V X 2 h loroforrn 
S X Zhrysene 

X S 
S X 

S 3 benzofuran 
S 

Iluoranthene S X 
X -1uorene S 

P ieptachlor epoxide 
X iexachlorobutadiene S 

-___- 

______ ~- 

_______ 

____ 

_ - _ _ _ _ _  - __ 

- - - --._____________ - 

_ _ ~ _ _ _ _ _ _  - -  

_ - -- 

_ _ -  

- -~ 3-N-butyl phthalate _- - 

31-N-octyl phthalate -- 

3ibenzo(ah)anthracene _ _  - -  _. - S - -  - -  

3iethyl phthalate _ - 

_ -  

~ 

_ _  

_- - 

- -  

NC ND- _ -  

4 70E+00 ND 
ND NC 
ND 5 64E+00 _ 

NC ND 

- ._ 

- ~- ___ 

- 

ND 
- -___.______ 

4 49E+01 
5 14E-01 N D~ -__ _ 

ND 
NC ND 

~ 

139E+03 

N o2 - - 5 00E-02 
7 31E-02 ND 

ND 
NC ND 

_~ __ _______. 
2 40E-01 

- 

NC ND 

4 63E+00 
4 80E+02 

- N D~ 
ND ___ - 

3 76E+OO- ND 
177E+04 N D~ 

ND 
3 ~ E + O O  ND 

_ - -- 
1 a 9 ~ + 0 3  

9 20E-09 
NC 
NC 

5 03E-03 
6 91E+04 

NC 
NC 
NC 

ND’ 
-~ - 

ND 

ND 
ND 

_. _ 

- 
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Attachment 6 
Table 10 

Surface Soil Volatile PCOCs without TRVs 

Estimated 
Concentration 

0 ~ 2  in Burrow Air Inhalation TRV 

Analyte Group PCOC (mglm3) (mglm3) 
N D~ 

Methylene chloride V -- _ x - -  157E+0?3 N o2 
- NO N-Nitrosodiphenylamine S 

~ ND~- 
S - - -_ X 142E+02 - N D~ 

- S X 4 83E+01 N D~ 

V X 5 00E+01 N o2 
N D~ 

--_ - 
Hexachloroethane S X NC 
Indeno( 1,2,3-cd)pyrene S X NC 

- -  

_ - -  
ND 

- - - -  

lsophorone S NC N D  - 

- - _  

-_ - - 
X NC 

NC Naphthalene 
Pentachlorophenol S X NC 
Phenanthrene 

- ND S NC Phenol 
Pyrene 
~Tetrachkroesene 
Total xylenes 
-Trichloroethene - -  V X 4 51E+03 
alpha-BHC- - P NC ND 

ND' 

- -  _ -  

- -~ ND 
-__ - _  S X 

- _- 

- - __ -__- -~ 

- ______.__- - -  _- 

- ~ _ _ _ _  - - -- _ --- 

_ _  - _ _ . ~ -  _ -  

- V X 146E+02 ND 
-~ _~ - ~ 

_ ,_ -_-_ - 

-~ _______-__ ____ 

East Trenches 
3 80E+04 V X 1 ,l,l-Trichloroethane 

V X '1,1,2,2-Tet?achloroethane 

1.2-Dichloroethane v X 

-~ ~- 

-___________ - 

1.1 -Dkhl&oethene V - ___________ 1 41E+01 

- -  - 

Benzo(a)anthracene S X 
Benzo(a)pyrene S X 
Benzo( b)fluoranthene S X 

S X Benzo( ghi)perylene _. __ 

~Benzo( k)fluoranthene ~_ - 

S X 
Bis(2-ethylhexyl)phthalate-- - - -  S X 

--__ ~ _ _  

- _- -__________ 

- - _  -_- - ________. _ _ _ _  

- S _---_ 

___ - 
Benzoic acid 

. .  -- --__. -. 

11.2-Dichloroethene V X 
.___ - _  -- 

2-Chloroethyl Vinyl Ether V X 
2-Chiorophenol - ____ S 
2-Methylnaphthalene S x 
2-Methv h e n o r  S X 

- - -  - _______-____ 

~. _ _  

4-Methyl-2-pentanone V X 
4-Methv&hi?iol S X 
4-Nitroaniline S X 
AcenaDhthene S X 

-- --__ 

_ 

ND ~- 

4 81 E-02 ND 

- 

ND 
NC 

ND 4 14E+00 
NC ND 

ND 2 97E+O2 
147E+00 
2 09E+03 ND 

._ 
2 00E-01 

ND' - _ _ _ _ _ _ _ ~  
~ _ _ _ .  __ 

- _____. 

N o2 _____-__ ______-- - 

6 57E+00 N o2 
ND2 

-- ~ 

- _ _  _ _ _ _ _ _ - -  106E-01 
100E-01 
8 56E-01 
4 38E-03 - 

ND 
ND 
ND 

NC ND 

___ _ _ _ _ ~ _ _ _ -  

-- 

- _  -- 

ND 
- _  

2 44E-03 
ND- 
- __ 

5 25E+00 
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Attachment 6 
Table 10 

Surface Soil Volatile PCOCs without TRVs 

- _  _ -. _ 

S X 
S X Phenanthrene 
S Phenol 
S X Pyrene 

Tetrachloroethene V X 
Total xylenes V X 
Tnchloroethene V X 
abha-BHC P 

Pen tach loro phenol _ _ _  

_ _ _ - - ~ _ _ _  - _ -  _ -  _ 

__ ~ _ _ _  - _ ~  

_________-___._ 

~ _ _ _ _ _ _ _ _ _  

- ___-____ 

~ - ___________ 

_ _ 
1,2-Dichloroethene ~~- V X 
2-Chloroethvl vinvl ether V X 

Carbon disulfide V _ X 

Chlorobenzene 
_ V 

Chloroform V _ x 
Chrysene S X _ 

Di-N-butyl phthalate S 
D I-N-octy I phthalate S ~ X 
Di benzo( ah)anthracene _~ 

Carbon tetrachloride V X 

X 
_- 

_ _  

_ _ S 
S 
S 
S X 
S X 
P 
S X 
S X 

s 

_- 
Dtbenzofuran 
Diethyl phthalate 
Fluoranthene 
Fluorene 
Heptachlor epoxide 
Hexachlorobutadiene 
Hexachloroethane 

lsophorone 

- _ __ -_  

__ - _ _ 

_- -_ _ _ _ _  - _- 

- _  - - 

_ 

_ _ _ _  _~ 

Indeno(l,2,3-cd)pyrene _ _  _ _ . _ _ _ _ _ ~  S X _ 

Methylene chloride V X 
_ _  __ 

_ _ _ _ _  
S 2-Chlorophenol 
S X 2-Methylnaphthalene 

2-methyl phenol S X 

_ _ __ - 

_ _ _ _  

~ _ - _ _ _ _ _ _ ~  
N-Nitrosodtphenylamine S X 
NaDhthalene S X 

~ 

Estimated 
Concentration 

ou2 in Burrow Air Inhalation TRV 

Analyte Group PCOC (mg/m3) (mglm3) 
Butyl benzyl phthalate s a x  NC ND 

NC 
- 

N D' 
_ _ _  

ND 
ND 

__ 
146E+06 

NC 
2 47E+03 _ _ND' 
2 65E+03 
7 12E+00-_ ND 

ND' NC 
NC ND 
NC 

- 

-ND ~ 

~ - 

~ _ - _ -  ____ _ 

- _ _ _ _  - 

NC N D' 

NC ND 
123E+00 N D~ -- ~ _____._ 

173E+07 ND 
129E+02 N o2 

N D* -_-  9 50E+04 
NC ND I _ -  

Mound Area 
1,1,1 -Trichloroethane -_____ __-_______ V X NC N D~ 
1,1,2,2-Tetrachloroethane - - ___ __ V X 
1,l -Dichloroethene V 

- - _- ___--- 
1 2-Dichloroethane v X 

_ .~ 

4-Methyl-2-pentanone V X 
4-methyl phenol S X 

_ 

NC ND 
NC ND 
NC ND 

NC 
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Attachment 6 
Table 10 

Surface Soil Volatile PCOCs without TRVs 

Estimated 
Concentratlon 

ou2 in Burrow Air Inhalation TRV 

_- 

S X 
- __- Acenaphthene 

Acenap h thv lene S 
. .  

- - 

X Anthracene 
Aroclor-1254 P X 

-- 
S 

-~ 

L Analyte Group PCOC (mglm3) lmglm3) 
14-Nitroaniline S X NC - ND’ 

- -  NC- ND 
-_ NC-- _- ND 

9 32E-02-- ND 

- 

Aroclor-1260 
Benzene 

-_. 

V X 
._ _ - -  

X 
Benzo(a)pvrene S X 

_. __ _ - Benzo(a)anthracene _ S 

-__ - - .- _ -- 

Benzo( $ i) pery lene - S X 
S Benzo( k)fluoranthene ___ ~ _ _ -  - 

Benzoic acid s X - .. 
. ~ - _ _ _ _ ~  _ 

Bis(2-ethylhexy1)phthalate _ _ _ _ _ ~ - _ _ -  S X 
Butyl benzyl phthalate S X 

_-- -_ - - .~ 
X -- 

Carbon disulfide V 
Carbon tetrachlonde - V X 
Chlorobenzene V _ _  -- _ ~ __ 

V X 
- -- - -  ~ - - _ _ _ _ _ - -  _ 

Chloroform 
S X 

X 

~_ _________ Chrysene 
- - _ _  - 

Di-N-butyl phthalate S X 

_. Di benzo( ah)anthracene S 
-- D i-N-GGl . phi ha lac---- S 

Dibenzofuran S - ~- __ .. - 
Diethyl phthalate S 
Fluoranthene S X 

X __ - Fluorene S 
_ _  Heptachlor - ___ epoxide 
Hexachlorobutadiene __  - S X 

____-- P 

Hexachloroethane S X 

-- 
lsophorone S 
Methylene chloride v X 

-__- 

.______ - _ _ _ _  
N-Nitrosodiphenvlamine S X 

. . -___ _ _ _  _ _ _ ~  
Naphthalene S X -_ __ - ____ _ -  - 

Pentachlorophenol S X 

NC ND 
-. 

4 69E+Of) ND 

--___--_ .- 

N D~ - __ _ 
185E+01 

ND NC 
9 31E-01 ND 

- 

NC ND’ 
ND NC 

NC ND 
___ ___ 

____ .__ 

ND NC 
162E+02 

NC ND 
NC ND 

- 

N D ~  
~ 

- 

N D ~  
~ 

NC 
NC ND 
NC ND 

5 22E+00 N D~ ____-_--__ 
NC ND - 

NC ND- 

_______~__ NC 
NC 

N D~ 
N$ 

- 

2 4CE+02 ND 

s \eras\woman\BUR-NTRV XLS\9/27/95 Page 4 d 6 



Attachment 6 
Table 10 

Surface Soil Volatile PCOCs without TRVs 

- _  

Estimated 
Concentration 

ou2 in Burrow Air Inhalation TRV 

Analyte Group PCOC (mg/m3) (mglm3) 
Trichloroethene V X 5 30E+01 N o2 

1,1,1 -Trichloroethane V X 2 82E+00 N D~ 

alpha-BHC P NC ND 
Old Landfill 

-- _ 

1,1,2,2-TetrachIoroethane V X 
1,l -Dichloroethene V- 
1,2-Dichloroethane - v - X 

2-Chlorophenol S - 

2-Methylnaphthalene S 
2-methyl phenol - S - X 
4,4’-DDT P - X 

V 4-Methyl-2-pentanone -- 

4-methyl phenol S X 
S 

Acenaphthene S - X 
4cenaphthylene S 
ketone 
4nthracene 

X 

X 

- -  V - 
1,2-Drchloroethene 

._ _ 

X 

X 

- -  

- -  _ - -  
4-Nitroaniline 

- _  

- - - _  
\J X 
S X 
P X 
P 
v X aenzene 
s X Benzo( a)an th racene 
S X Benzo(a)pyrene 

3enzo( blfluoranthene S X 
S X 3enzo( g h i)pery lene 

3enzo( k)fluoran _ _  - thene S 
3enzoic acid S X 
31~(2-ethylhexyl)phthalate S X 
3utyl benzyl - -- phthalate S _. X 
2arbon disulfide V X 
:arbon tetrachloride V X 

V 2 h lorobenzene 
v X 2hloroform 

2hrysene S X 

_ - - 

- -_ 

_ _  _ - _ - _ -  
4rOCl0r-1254 

4roclor-1260 - 

~ _ - - 

-- - - -. - 

- - -_ _ 

___ _- __ 

- - - __ __ 

--___--__ _ - _ _  - 

~- - -_____ - 

- _- - 

-_ -- . 

- - - - _ _ - -  

- _ -  

- -  

S X li-N-butyl phthalate 
3-N-octvl phthalate S X 

- _ _ _  -- 

- -  . .  
.- 

)ibenzo(ah)anthracene -_ - S 
31 benzofuran S - - - -  

lrethyl phthalate S 
-1uoranthene S X 
3uorene S X 

-~~ 

ieptachlor epoxide P 

N D ~  

8 03E+02 ND 

- --- -- ~ 

2 60E+02 
2 25E+02 

- _ _  ND _ 

- ~ _ _  
ND 
ND 172E+03 

2 77E-01 ND 

~ -- --____ 1 34E-01 

- __-_ 
ND----- 

_ -_____ - 2 93E-03 

__ ---____ 
4 07E-02 ND 

NC ND’ 
ND 

NC ND 
___. - _ 

3 76E-04 

ND 
. ~ . ~~ 

NC 
N D2 



Attachment 6 
Table 10 

Surface Soil Volatile PCOCs without TRVs 

Estimated 
Concentration 

ou2 in Burrow Air Inhalation TRV 

Analyte Group PCOC (mglm3) (mg/m3) 
ND 

~ 

Hexachlorobutadiene s X NC 
Hexachloroethane S X NC N D~ 

~ ~ - -  ~~ -- 
Indeno( 1,2,3-cd)pyrene S X 3 35E-14 - ND 

- -  - ~ 

ND 
Methylene chloride V X 

ND N-Nitrosodipheny larnine S X 
- ND Naphthalene S X 

N D' S X 
Phenanthrene - S X 4 41 E+02 N D~ 

ND S 
Pyrene S - X - 8 44E+01 N D~ 

V X 120E+03 ND 
- Total xylenes v X 8 43E+01 N D* 

N D~ v X 3 09E+02 

-~ - lsophorone S 4 14E-02 
6 61 E+OO 

NC 

ND2 ~ ~- 

~ - - _ _  

~ ~-~~ - ~ __ - 

~- 2 44E+03 ~ 

- - ~- 2 92E-02 ~ ___ -~ 

Pentachlorophenol 

Phenol 

Tetrach loroet hene 

Trichloroethene 
alpha-BHC P 6 91 E-03 ND 

_ _  

._ - 
3 29E-03 

~ - - -  - -- - 

.- - - -~ ~- - 

-~ - - ~- ~ 

------_______- - 

---_ - ~- ~~ 
-- ~ - 

'Data under review by EPA 
EPA suggested reference concentration is pending 

NC - not calculated 
ND - no data available 

2 
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Attachment 7 
June 5,1995, Meeting Notes 



Meeting .Minutes 
ECOC Selection for the Siten ide Ecological Risk Assessment 

June 5, 1995 
1O:OO am 

Attendees Bonnie La\elle (EP.4) Mark Wickstrom (EPA). Mark Lenis. Ph D (Stoiler). Katharine 
Misken. hi S (Stoller) Frank L'srtucci. Ph D (EG&G). and Anne Doud White. M S (Stoiler) 

Handouts I )  background and source area specific summan statistics for abiotic and biotic media. 2) 
tables of analytes not included i n  the nsk screen. and 3 )  sitewide nsk screen using source area mean HQ 
for \\ ide-ranging species 

Frank V opened the meeting by asking that n e  establish goals and define a process for the ECOC 
selection 

Goals Identifiv ecological contaminants o f  concern (ECOCs) based on resiev of  preliminan- toxicin. 
screening results to determine hich potential contaminants o f  concern (PCOCs) are present at potentiall> 
ecotoxic concentrations 

Resuits for the wide ranging species vere re\ien\ed first. then those for the four limiting species Preble's 
meado\\ jumping mouse. great blue heron American kestrel. and mailard 

For cach species 

0 Et aluate PCOCs for ti hich risks were calculated 

Evaluate PCOCs for which risks were not calculated 

- NOK detected 
- No benchmarks 
- Other data gaps 

Based on nsk and uncertainty. each of the PCOCs recened one of the following designations 

N 
Y 

M 

Chemicals that can be eliminated immediatel!, 
Chemrcals that ~ . i 1 1  be anallred in the risk assessment as 
ECOCs 
Chemcals that need further study 

Discussion. Those chemicals receiving a (Y) w11 ha\e risk estimates further defined, possibly using 
Monte Carlo methods to model exposures Mark W requested single point estimates using the U C L ~ S  and 
refined exposure estimates, includng factors such as migration Frank suggested looking at nildlife data. 
such as bird sweys, for seasonal use and migration information 

*Mark W said the UCLgS IS the preferred measure Rtth adequate data However, if the UCLgs is greater 
than the ma.ulmum detected concentration, the maximum detect should be used as the exposure point 
concentration He and Bonnie agreed that screening le\el exposure analysis should be redone adopting 
this poliq He suggested that we need new tables for all 7 receptors, but only new graphs for the ECOCs 

*Mark W. and Bonnie will each need one complete set of  all tables and figures 
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Frank asked \\ hethcr di.cijioris made during the rncetlng uould be final Mark it’ and Bonnie replied 
that decisions made uould be final unless further e\idencc 1 \ 3 5  introduced 

I t  \\as agreed that Frank and Bonnie \ b i l l  speak nith L S Fish and Wildlife Senice (USFV’S) to update 
them on the RFETS Siteuide ERA \lark W suggested a meeting nith F&W after Jul! 1 to bring them 
on board 

Llark LL’ stated that EP.4 regards the rcccptors used in thc screen as adequate rcpresentati\es of functional 
groups ai RFETS 

>!ark W wanted to confirm that Stoller folloued the site conceptual model from TM2 in csposure 
calculations Stoller responded that the conceptual model and exposure parameters nerc taken from TM2 
The spccies used in the risk screen uere agreed upon dunng informal discussions among EPA. DOE. and 
EG&G 

Mark W asked if benchmark development \\as complete Mark L explained that Stoller is still \baiting 
on many kegetation benchmarks, but nildlife benchmarks are as complete as possible Mark L explained 
that Clemson graduate students hate conducted a thorough search for Legetation benchmarks. but the 
body of toxicological research on regetation is not as complete as that for tbildlife and humans 

.Mark W asked hot& Stollcr handled incidental sediment ingestion n hilc drinking He thought Stol!er‘s 
method of splitting the ingestion rate esenl!, between soil and sediment \\as rcp consenatnc but 
appropriate for this effort 

Mark W s k c d  if chemicals nere grouped where toucih information \\as not a\ailable Stoller 
responded that TEFs (toucit\. equiralenq factors. Cisbet and Lagos. 1992) \\ere used for polyc!,clic 
aromatic hydrocarbons (PAHs) \then no NOAEL \bas arailable For pol>chlorinated biphenlls (PCBs). 
benchmark \dues  from the most t o w  Forms were used \\hen specific information for a p e n  congener 
was not aLailable 

*Stollcr \ \ i l l  calculate inhalation risk for Preble’s meadou jumping mouse from OUl 881 Hillside. OLij 
Old Landfill. and the three OU2 source areas Stoller 111 also estimate radiological dose rates and 
associated risks to small mammals and fish using whole-bod\ tissue data from the site This information 
\ + i l l  supplement the benchmark-based risk screen conducted for the natershed EIWs Mark W asked if 

the inhalation pathwa). nouid be considered Further 

Bonnie does not expect human health risks to drne  clean up of the detention ponds at RFETS. Therefore. 
i t  \ t i l l  be important to define ecological risks from chemical and physical effects of management practices 

*Frank requested a summary table of why PCOCs are not ECCjCs PCOCs with hazard quotient (HQ) < I  
are automatically not ECOCs. PCOCs with HQs > 1 arc addressed for nildlife in the following text. 

‘ T o w  chemicals without NOAELs uill need to be intestigated further Those chemicals requinng more 
consideration tbiI1 be determined dunng this meeting and from EPA review of drafi screening results 
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I. Etaluation of Wide Ranging Species 

Null  H'pothesis Chemicals on site are not i n  sufficient conccntration to affect these species (if thcre is 
risk to the nide ranging species therc n i l 1  also bc risk to the iimiting specics. I L' those uith restricrsd 
home ranges) 

A. Chemicals for which risks were calculated 

1 .  Red-tailed hawk 

There are no ECOCs for red-tailed hairk. as there is no significant nsk to red-tailed hanks sitenide. or 
ts i thin an! source area 

Bepllium is not an issue since the HQ>1 ( in the Soil Dump Areas) is an artifact o f  the data situation (the 
UCL9< is greater than the maximum detect) The final document should include a bnef summan and 
table of nsk calculations 

2. Mule Deer 

There are no mule deer ECOCs. as there is no significant nsk to mule deer siteuide, or tbithin an? source 
area 

The maximum HQ is 0 04 (cadmium i n  the A-Ponds) Vegetation concentrations were estimated using 
the Travis and Arms equation uhere necessary and appropriate The final document should include a 
brief summap and table o f  risk calculations 

3. Coyote 

There are no ECOCs for co]rotes. as there is no sigmficanl risk to co)otes sitewide. or ibithin an) source 
area 

Antimon) has HQs of 1 91 and I 81 in A- and B-Ponds. respecti\el>. from 1 hit each o f  9 samples All 
other anal>zes' HQ are < 1 The mean antimon! HQ is 0 34 Mark W decided that because the mean 
HQ,,,e is <1, the frequenc) of  detects is IOU, the B-Ponds area is o n h  a fraction of the coyotes' home 
range, and antimony does not biomagnifv, this is not an ECOC The final document should include a 
brief summary and table o f  risk calculat~ons 
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11. E\aluation of the Four Limiting Species 

The folioi\ing tables prcscnt the discussion 615 95 Added information in  [ j brackets nas not discussed 
but is r e lo  ant 

Preble's MeadoN Jumping Mouse 

Thc HI is grerltcr than 1 for 311 source areas except the C-Ponds Because this is a species of conc-m. all  
mmrninants  151th an HQ '1 n111 be retamed for further studi 

1. OU6 A-Ponds 
This IS the highest nsk source arca 

chloride. Mark W thought J 

ble form \\oulcf 

*Based on Legetation species selected for site aa i lab i l in  and importance as forage for herbnores 
Scdiment data is for d n  sediments from the pond margins 

2. OU6 B-Ponds 

r n i n u 1 ~ ~ 2  dos 



3. OU7 Downgradient Areas 

Basis for OU7 ECOC 
TRV PCOC 

The absence of surface soil. terrestrial arthropod. and sur fxc  nater data o\crestimates the importance of 
iegctation in the diet. and so should be prescntcd as 3 point of uncenaint! 

Comments 

1. OU6 Soil Dump Areas 

- Yes Maybe 
- [Yes] No 
- fYesl No 

Det. Freq. 

~~ ~ 

look at dietaq requtrcrnenrs 

___t 

I Yes 1 Ma)& I look at seed storage OiSe ,ind - 
I plant species collected 

- I Yes I No 

5. OU6 Burial Trenches 

Chemical 

Selenium 

Arsenic 

Mercum 

~ O C  I Comments ~ 

No 
N O  

Maybe 
No I 

f 

I look at dietar) requircmcnr5 
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6. OU5 Old Landfill 

Chemical 

r 
Chemical 

UCL+rnax Det. Freq. Basis for OU6 ECOC Comments 
(primary TRV 
exposure I pcoc 

1 
I 

U C LSs> rnax 
(prirnap 
exposure 
point media) 
- l(\eg)l 
Yes ( lee)  

Vanadium I - ((\eg)l 
Cadmium 1 - 

Det. Freq. Basis for 
TRV 

N O  1 No 
IW I No 
NO I No 
No 1 No . -  L 

I No N O  1 t 

NO I No I I 

7. OU6 North Spray Area 

8. OU5 Ash Pits 

9. OU2903Pad 

(primary 
exposure 

Det. Freq. Basis for 
TRV 

ou2 I ECOC I Comments 

pcoc ! I 
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IO. OU2 East Trenches 

Det. Freq. 

e 

Basis for ' OUt ECOC Comments 
TRV PCOC 

Chemical 

Copper 
Cadmium 

UCL%>man 
(primaq 
exposure 
point media) 
- {(TA)\ 
- j(T.4)J 

- 

11. OU11 881 Hillside 

j No N O  - 
I I 

- j -  , i o  

It. QU2 iMound Area 

NO 

There u.ere no HQ > 1 ,  and HI < 1 

Chemical 

Selenium 
Cadmium 

B. American Kestrel 

UCL&max Det. Freq. Basis for O U l l  ECOC Comments 

exposure 
point media) 

(primary TRV PCOC 

Yes (veg) 3 / 3 2  - P o l  N O  

--[(\egsollf] - N 0 N O  - 

1. OU6 Soil Dump Area 

r 
Chemical UCL&max 

(primary 
ex pow re 
point media) 

Benllium Yes (SM) 
Mercury No (SM) 

Det. Freq. Basis for 066 ECOC Comments 
TRV PCOC 

216 - N I3 N O  
1 

3/6 NOML Yes Maybe TRV from meth>I mcrcun 1 

dicyanimide 

2. OU2 East Trenches 

exposure 
point media) 

Copper - [tTA)I 

I 

Det. Freq. Basis for o u 2  ECOC Comments 
TRV PCOC 1 

, , 
I 

- - 
- NO No 

(Yes] Yes 
- 

could be present from coollng 
tower blowdown 

1 - - 
I 

I -  I No I No I 
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3. OL6 B-Ponds 

Chemical 1 CCLps>max I Det. Freq. 1 Basis for 1 ECOC 1 Comments 

Chemical 

Zinc 

1. OL'2 903 Pad 

UCJ.&-mas Det. Freq. Basis for ou1 ECOC Comments 
(primary TRV PCOC 
exposure 
point media) 
- - - NO No BPJ - essential nutrient 

I 

Ma? want to think about field work to reduce uncertainh for chromiurz (903 Pad) and others 

((TNSM)] 

I Chemical 1 UCL+max I Det. Freq. 1 Basis for 1 ou2 I ECOC I Comments 

I__._- I 

(primary 
exposure 

5. OU6 A-Ponds 

6. OU1 881 Hillside 
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7. OU7 Downgradient Areas 

Chemical 

Vanadium 

UCL9+max Det. Freq. Basis for OU7 ' ECOC Comments 
(prima? TRV PCOC 
exposure 
point media) 
Yes (SM) 1/3 - Yes f No 

8. OUS Ash Pits 

Chemical 

Chromium 

This source area has no chemlcals \\.tth HQ ; 1 

UCL&max Det. Freq. Basis for ou2 ECOC Comments 
(primae TRV PCOC 
exposure 
point media) 
- ([TA)] - - Yes Maybe 1 

9. OU5 Old Landfill 

This source area has no chemicals nith HQ > I  

10. OUZ LWamd Area 

1 1 .  OU6 Burial Trenches 

This wurce area has no chemicals with HQ > I  

12. OUS C-Ponds 

This source area has no chemicals with HQ > 1. 

13. OU6 North Spray Field 

This source area has no chemicals with HQ > l ,  and HI < 1 
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C. Great Blue Heron 

Chemical 

Bis(2cth) i h e n  1)phthJate 

Magnesium 
Aldnn 
Copper 
Aluminum 

1 
C'CL+max Det. Freq. Basis OU1 ECOC Comments 
(primaq for PCOC 
exposure TRV 
point media) 
- [( FI)) -10% - N O  Ma! be it here ti as 

i t  detected? 
look at 
further 

I 
- [(FI)] - N O  N O  

- [(Sed)] 1 /40 - [No] N O  

- [(WJ 
- [(Sed)l - 

- 

No NO 
- NO NO 

- - 

1. OU1 881 Hillside 

2. OU5 C-Ponds 

Data on the metabolism ofphthalates in fish and blrds was requested. Ifa\ailable. to further refine the risk 
from the phthalates 

Comments 1 Basis 
ro r 
TRV 

Chemical U C L9+ m ax 
(primary 
exposure 
point media) 
- Im>l 

ou5 
PCOC 

ECOC Det. Freq. 

2/15 Yes Bis(2-cth~lhe.~I)phthaiare study 
hr ther  

real is t ic 
exposure 
factors. no 
bioaccumul --i ation (BPJ) 

No [(FI)] 3;3 1 JYes] 
N O  
Yes 

Yes 
No 
No 

- 

2413 1 No (FI) 

- [(Sed)] 
- [(Sed)] 

No No 
No 
N O  

NO 

No * Chromium 
No 
No 
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3. OU6 B-Ponds 

Chemical 

Di-n-but! lphthalate 

Mcrcup 
Magnesium 

UCL+max Der. Freq. Basis OC6 ECOC Comments 
(prirnar? for PCOC 
ex pow re TRV 
point media) 
- I(FI)I - - [Yes] 1Ma)be stud! 

further 
Yes Yes 
Yes NO U l l l  be 

- - - l(FI)I 
- IiSed)l - - 

removed 
rrith 
realistic 
exposure 
factors 

4. OU6 A-Ponds 

Chemical 

Di-n-but)l lphthalate 

Magnesium 

Aluminum 

I 
c'CL95>max Der. Freq. Basis OU6 ECOC Comments 1 
(primary for PCOC 

I expcstire TRV 
point media) 
- IiFI)] - - [Yes] Maybe study 

further 
- [(Sed)] - Yes No Ulll  be 

removed 
wth 
realistic 
exposure 
factors 

- 

- ! No N O  - [(Sed)] - 

D. Mallard 

Chemical 

Di-n-buty lphthalate 

UCL&max Det. Freq. Basis OU6 ECOC Comments 
(primary for PCOC 
exposure TRV 
point media) 
- I@wl - - [Yes] Maybe study 

further 
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2. OLZ C-Ponds 

Chemical 

Zinc 

UCL9+max ’ Det. Freq. Basis ’ OUS ECOC Comments 

enposure TRV 
point media) 
- - - (Yes1 No assumed !ear round 

(primary for PCOC 

residence. exposure factor I ’  is too consen ative 

3. OU6 B-Ponds 

This source area has no chemicals with HQ >1 

The importance of the chemicals for which risks were not calculated must be evaluated. The three 
reasons chemicals were not analyzed are: 
0 not detected 
e nobenchmark 

other data gaps 

EPA w i l l  re\ ieu information for these ECOCs and ads ise DOE of chemicals reat need to be included 

111. Evaluation of Surface Water Aquatics 

Barium tbas identified as an (M) ECOC throughout the site H o n a e r .  the (barium) skater qualip 
benchmark ma! be an anifact of a low literature talue 

Stoller uill anal!ze the most recent surface water data (from the last 2 or 3 )ears) only and identifi 
seasonalin. and changes in flow regimes if possible The purpose 111 be to assess the concentration of 
ph!sical stressors to effluent or the aquatic communit) . 
IV. Evaluation of Sediments 

PAHs appear to be dnving nsk in sediments Both PAHs and PCBs require further ana1)sis. Aldrin uas 
identified as a possible (M) ECOC in the A-Ponds. SiIser nas identified as a (Y) ECOC in the B-Ponds 

*The depth interval of samples used in screening should be mestigated Stoller should identifii the 
spatial distnbution of ECOCs both vertically and honzontallb i f  necessary 

Mark W stated that if the lipophillic chemicals are not detected in  the tissue of predators (e g bass) then 
they can be presumed to not be bioaccumulaung, and can be eliminated from funher consideration Mark 
W asked if there is no AVS (acid volatile sulfide) information asailable wth Nhich to address metal 
bioakailability Mark L answered that there was not 

. *  

Mark L wanted clarification on assessment endpoints %lark LV suggested top predators or fish-eating 
birds be a primary basis Protected and/or sensitive species should also be included. Assessment 
endpoints will be proposed later in the Problem Formulation 

Data Gaps. An in-situ bioaccumulauon study was discussed .IS J possible way to close data gaps or tissue 
sampling - possibl) with Chrronornus toxicity tests for b c n i h i i  mxroinvenebrates and fish uptake studies 
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'Stoller n i l 1  pcrform a literature search for information on ro\icit\ of PCBs and PAHs PCBs can 
probabl! be modeled for fish i t i th  existing data 

Benthic imertebrates PAHs are ECOCs (Y) nhile aldnn and siher (M) ni l1  be studied further and 
metals ~ 1 1 1  be discussed qualitawel! 

Possible sediment endpoints to be used in e\aluating effects to aquatic communities or receptors 
- benthic cornmunip 

- great blue heron 
- fish 

V. Radionuclides 

Bonnie said she had some comments on Higley and Kuperrnan's (1995) benchmark paper, nhich she u i l l  
send over 

Surface soil was the only medium tti th an HI > 1 

ECOCs None. In the final document Stoller should include the radionuclide screening tables and a 
paragraph staung there is no nsk 

Note Bonnie sent her list of ECOCs (6/6/95) Listed under rads as (Y) ECOCs uere plutonium-239/240. 
uranium 2331234, and uranium-238 

VI. Phytotoxicity 

Vark W suggested that i f  there IS no obvious toxic impact to \egetation at RFETS, there is no reason to 
gather slte-specific data on phy%otoxicrt)i Vegetation toxicin and effects on communities wlll be 
discussed further in the ERA report. 

*Review community data and look at wetland areas to further mestigate risk 10 vegetauon. 

* Indates  achon items 
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Attachment 8 

A1 
0.96 
0.96 
0.98 
0.83 
0.98 
0.91 
0.99 
0.88 
0.92 
0.99 
1 .oo 

A2 
0.94 
0.84 
0.94 
0.81 
0.93 
0.95 
0.99 
0.81 
0.98 
0.94 

Table 2 
Bray-Curtis Percent Dissimilarity Matrix for 

Sample Site Bethos Species Abundance 

A3 
0.98 
0.95 
0.96 
0.98 
1 .oo 
0.88 
Q.98 
8.99 
0.99 

A 4  
0.95 
0.88 
0.98 
0.99 
0.99 
0.94 
0.99 
0.95 

B1 
0.99 82 
0.89 0.96 83 
0.99 1.00 1.00 B4 
0.96 1.00 0.97 1.00 B5 
0.93 0.89 0.96 0.89 0.99 C1 
0.99 0.99 0.96 1.00 1.00 0.97 C2 
1.00 0.98 0.93 1.00 1.00 1.00 1.00 02 

Table 3 
Euclidean Distance Matrix 

for Sample Site Sediment Hazard Index 

A1 
138.0 A2 

142.0 4.0 46.0 A4 
139.0 1.0 43.0 3.0 A5 

96.0 42.0 A3 

1841.0 1979.0 1937.0 1983.0 1980.0 6 1  
81.0 57.0 15.0 61.0 58.0 1922.0 82 
21.0 117.0 75.0 121.0 118.0 1862.0 60.0 83 
96.0 234.0 192.0 238.0 235.0 1745.0 177.0 117.0 84 

146.9 8.9 50.9 4.9 7.9 1987.9 65.9 125.9 242.9 B5 
152.4 14.4 56.4 10.4 13.4 1993.4 71.4 131.4 248.4 5.5 C1 
152.0 14.0 56.0 10.0 13.0 1993.0 71.0 131.0 248.0 5.1 0.4 C2 



Attachment 8 

A I  
A2 

A1 
24.0 
21 .o 
41 .O 
29.0 
12.0 
13.0 
36.8 
28.0 
31 .O  
42.0 
30.0 

A5 203.0 
B'l 77.0 
B2 141.0 
83 298.0 
B 72.0 
B 17.0 
C l  251.4 
C2 250.8 

A2 
3.0 

17.0 
5.0 

12.0 
11.0 
12.0 
4.0 
7.0 

18.0 
6.0 

A2 
202.0 

18.0 
54.0 
72.0 
8.0 

447.0 
221 .o 
166.0 
102.0 
101.8 

A3 
20.0 
8.0 
9.0 
8.0 

15.0 
7.0 

10.0 
21 .o 

9.0 

A3 
220.0 
256.0 
130.0 
194.0 
245.0 

19.0 
36.0 

304.0 
303.8 

Table 4 
Euclidean Distance Matrix 

Sample Site Benthos Richness 

A4 
12.0 
29.0 
28.0 

5.0 
13.0 
10.0 
1 .o 

11.0 

A5 
17.0 
16.0 
7.0 
1 .o 
2.0 

13.0 
1 .o 

81 

24.0 23.0 83 
16.0 15.0 8.0 84 
19.0 18.0 5.0  3.0 85 
30.0 29.0 6.0 14.0 11.0 C l  
18.0 17.0 6.0 2.0 1.0 12.0 c2 

1.0 82 

Table 5 
Euclidean Distance Matrix 

Sample Site Benthos Density 

A4 
36.0 
90.0 
26.0 

465.0 
239.0 
184.0 
84.4 
83.8 

A5 

62.0 64.0 82 
126.0 81 

501.0 375.0 439.0 83 
275.0 149.0 213.0 226.0 84 
220.0 94.0 158.0 281.0 55.0 85 
48.4 174.4 110.4 549.4 323.4 268.4 C1 
47.8 173.8 109.8 548.8 322.8 267.8 0.6 C 1 
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A1 
0.30 
0.57 
0.29 
1 .oo 
1.20 
1.10 
0.78 
0.10 
0.10 
0.00 
0.90 

A1 
3.66 
0.40 
0.95 
1.69 
1.73 
3.19 
2.81 
1.83 
0.47 
0.87 
1.75 

A2 
0.87 
0.59 
0.70 
0.90 
0.80 
1.08 
0.40 
0.20 
0.30 
0.60 

Table 6 
Euclidean Distance Matrix 

Sample Site Benthos Diversity 

A3 
0.28 A4 
1.57 1.29 
1.77 1.49 
1.67 1.39 
0.21 0.49 
0.47 0.19 
0.67 0.39 
0.57 0.29 
1.47 1.19 

A 5  
0.20 B1 
0.10 0.10 62 
1.78 1.98 1.88 83 
1.10 1.30 1.20 0.68 84 
0.90 1.10 1.00 0.88 0.20 85 
1.00 1.20 1.10 0.78 0.10 0.10 C1 
0.10 0.30 0.20 1.68 1.00 0.80 0.90 C2 

Table 7 
Euclidean Distance Matrix 

Sample Site Benthic Assemblage Tolerance Value 

A2 
3.26 
2.71 
1.97 
1.93 
0.47 
0.85 
1.83 
3.19 
2.79 
1.91 

A3 
0.55 
1.29 
1.33 
2.79 
2.41 
1.43 
0.07 
0.47 
1.35 

A4 
0.74 
0.78 
2.24 
1.86 
0.88 
0.48 
0.08 
0.80 

A5 
0.04 B1 
1.50 1.46 82 
1.12 1.08 0.38 83 
0.14 0.10 1.36 0.98 84 
1.22 1.26 2.72 2.34 1.36 65 
0.82 0.86 2.32 1.94 0.96 0.40 C1 
0.06 0.02 1.44 1.06 0.08 1.28 0.88 C2 
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APPENDIX 0 

EVALUATION OF DATA USABILITY 

e 

1 .o INTRODUCTION 

Data quality objectives (DQOs) were established in the OU 5 Work Plan (DOE, 1992a) for each analyte 

group and medium sampled. DQOs are expressed in quantitative and qualitative terms of precision, 

accuracy, representativeness, completeness, and comparability. These parameters are routinely referred to 

as the PARCC parameters. 

This appendix presents a data quality and usability summary for the OU 5 RFI/RI. The data usability 

summary evaluates how data quality supports or limits the achievement of the prescribed DQOs, and how 

it affects data usability for the RFVRI. Achievement of individual PARCC parameters is described, along 

with the resulting broad impacts to the data sets used. T h s  discussion of data usability is limited to the 

data collected during the investigation outlined in the OU 5 Work Plan (DOE, 1992a). These are the data 

used for the identification of COCs and the risk calculations for the "RA (Chapter 6.0). 

2.0 DATA USABILITY 

2.1 DATA VALIDATION 

Analytical data were generated using EPA and other well-established methods identified in the General 

Radiochemistry and Routine Analytical Services Protocol (GRRASP; EG&G, 199 1). EPA Contract 

Laboratory Program (CLP) methods and protocols were used in the analysis of target analyte list (TAL) 
metal parameters and toxic compound list (TCL) organic parmeters. Methods for non-CLP analytes, for 

example, major ions and radionuclides, are based on EPA and other published references. Analytical data 

were reviewed and validated independently of the laboratory, and the results were documented in data 

validation reports. EPA functional guidelines for data validation were used for validating organics and 

metals data for CLP analytes. Non-CLP analytical data were validated using data validation guidelines 
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developed by the Site Environmental Management Department because such guidelines have not been 

established by EPA. These non-CLP guidelines are based on EPA validation concepts and tailored to non- 

CLP analytical methods. 

Three classes of data quality are used at the Site: 1) V-Valid and usable without qualification; 2) 

A-Acceptable for use with qualification(s); and 3) R-Rejected (unacceptable). Valid data meet the 

following objective standards, where applicable: 

* 1. analytical methods followed 
2. acceptance criteria achieved 
3. sufficient number and type of QC samples analyzed 

*4. QC limits achieved 
*5. compounds and analytes correctly identified 
*6. equipment/instrumentation calibration criteria achieved 
7. sample holding times met 

* primary validation criteria 

Data that are acceptable with qualifications meet most. but not all, of the above standards. At the 

minimum, all of the primary validation criteria are achieved within acceptable limits. Rejected data fail to 

meet primary validation criteria. As shown in Appendix E for data collected during the TM15 field 

investigation, analytical results are coded with the appropriate validation code (V, A, or R) based on the 

results of the data validation. (Data collected during the original OU 5 Work Plan investigation are 

presented in Appendix B of TM15 (DOE, 1994a).) For the purposes of the OU 5 Phase I RFI/RI, valid and 

acceptable data were considered of equal utility. Rejected data have not been used in any statistical 

computations or in the "RA. 

At the time TM15 was prepared, all of the data collected under the original OU 5 Work Plan investigation 

had not been validated (Table 2.3-8 of DOE, 1994a). Data presented in TM15 (DOE, 1994a) are also those 

that were used for the identification of COCs and risk calculations for the HHR4. Data that had not been 

validated were used for the HHRA to provide an adequate quantity of data for conceptual and statistical 

analysis with an acceptable level of confidence. Subsequent to the preparation of TM15 and the HHRA 
activities, all of the data collected under the original OU 5 Work Plan investigation were validated. The 
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following paragraphs discuss results of the validation of these data and possible impacts to conclusions 

October 1995 * 
based on these data. 

Table 0- 1 summarizes changes to the data used for the OU 5 " R A  that resulted from the validation 

process. Only those data points that changed during validation are given on this table. As indicated on 

Table 0-1, the changes in results and/or data quality that resulted from the validation process will not 

impact the results of the OU 5 HHRA. 

Data collected during the TM15 field investigation are used in this chapter, along with data collected 

under the original OU 5 Work Plan investigation, to evaluate the nature and extent of the COCs. Data 

from the TM15 investigation, however, were not used for the background comparisons discussed in 

Section 4.2 or the HHRA Chapter of this report. As  of July 11, 1995, approximately 99 percent of the 

samples collected under the TM15 investigation had been analyzed and 94 percent had been validated. 

2.2 PRECISION 

Precision is a measure of mutual agreement among individual measurements of the same property, 0 under 

identical conditions. Precision is assessed by means of labcmtory duplicatdfield replicate sample 

analysis. The objective of calculating sampling and analytical precision is to demonstrate that 

reproducibility of measurements between similar samples is acceptable. 

Precision is quantified by calculating the relative percent difference (RPD), i.e., the quotient of the 

difference between the duplicate analytical results and the average of those results for the given analyte 

expressed as a percentage according to the following equation: 

% W D  = lOO(C1- C2Y((C1+ C2)/2) 

Where: FWD = Relative percent difference 

C 1 = Concentration or activity of analyte in the sample 

C2 = Concentration or activity of analyte in the duplicate. 
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Field Precision - Procedures for collection of field duplicates are dependent on the medium being 

sampled. With respect to groundwater and surface-water samples, field duplicates are collected following 

the actual sample collection using the same sampling technique. For soil samples, it is necessary to obtain 

splits of the interval being sampled, with the sample and duplicate being collected using the same 

technique. 

As mentioned above, data from sample field duplicates provide a measure of sampling precision and 

sample homogeneity, Le., the amount of error in the data attributed to the sampling technique, or to 

variability in the analyte concentration in the medium being sampled. The field precision objective 

specified in the Quality Assurance Addendum (QAA) in the OU 5 Work Plan (DOE, 1992a) is to obtain a 

RPD of 230 for aqueous samples and 540 for homogenous, nonaqueous samples. Summaries of the 

degree to which field precision goals were met for each medium and analyte group are provided in Tables 

0-2 through 0-25. 

Tables 0-2 through 0-5 present summaries of the calculations of field precision for subsurface-soil 

samples. The percentage of samples that achieved the RPD goal for metals in these samples ranges from 

54.2 to 100 percent (Table 0-2). Reproducibility of metal concentrations between field duplicates is often 

difficult to achieve in solid matrices because of the inherent heterogeneous nature of the sampled medium. 

Similarly, the reproducibility for radionuclides in subsurface-soil samples varied widely (Table 0-3). 

Field precision goals were generally obtained for those radionuclides that are present in relatively high 

activities (e.g., uranium-2331234 and uranium-238) but were not obtained for those present at lower 

activities (e.g., americium-241 and plutonium-239/240). Additionally, all results for radionuclides are 

used regardless of the data qualifier (i.e., there are no nondetects for radionuclides). Therefore, no 

substitution of radionuclide results with the detection limit or other value is performed. The relatively 

large variability in low activities leads to low precision for these results. 

Due to the very low frequency of detection of organic compounds in subsurface-soil samples (Tables 0-4 

and 0-5), the W D  values for these compounds are greatly affected by the near-detection-limit 

observations and varying reporting limits presented in RFEDS. Overall, for these compounds, the RPD 
goal was met for most samples. 
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The quality of the results for surface-soil samples is similar to that reported for subsurface-soil samples 

(Tables 0-6 through 0-10). The frequency with which the RPD goal was met for metals in surface-soil 

samples varied widely, presumably due to the heterogeneity of the sampled medium (Table 0-6). The 

frequency with which the RPD goal was met for radionuclides in surface-soil samples also varied, and, as 

was the case with subsurface-soil samples, those radionuclides detected at low activities did not achieve 

the precision goal as frequently as thos? present at higher activities (Table 0-7). As with subsurface soils. 

organic compounds were detected infrequently in surface-soil samples, therefore, the RPDs for these 

compounds were adversely affected by the near-detection-limit concentrations (Tables 0-8 through 0- 10). 

Precision results for pond-sediment samples (Tables 0- 1 1 through 0- 15) display the same general trends 

as those discussed above for other nonaqueous media. The low number (one or two) of field duplicates for 

pond-sediment samples limits the usefulness of these calculations. 

The precision of measurements for aqueous samples (groundwater and surface water) was generally higher 

than that for nonaqueous samples. This increased precision is expected due to the more homogeneous 

nature of these media. Tables 0-16A through 0-20 provide summaries of the precision calculations for 

groundwater. Summaries of these calculations are provided in Tables 0-21A through 0-25 for surface- 

water samples. For both aqueous media, precision for unfiltered (total) samples is generally lower than 

that reported for filtered (dissolved) samples. The presence of suspended sediment in the unftltered 

samples contributes greatly to the variability of concentrations of metals and radionuclides in these 

samples. As' was the case for the nonaqueous samples, the low frequency of detection for organic 

compounds greatly affected the precision reported for these compounds and the low activities of 

radionuclides detected in these samples resulted in low precision. 

Laboratory Precision - Laboratory precision is evaluated through the use of laboratory duplicates for 

inorganic analyses and matrix spikes (MS) and matrix spike duplicates (MSD) for organic analyses. 

Duplicate precision is calculated as RPD; MSMSD precision is assessed by calculating an RPD between 

the percent recoveries for the method-specific spiked compounds. Laboratory precision goals are 

mandated by the analpcal method for each analyte group and assessed for achievement during data 

validation. Data not meeting the precision goals are normally rejected. 
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A review of data validation results for data used for the OU 5 "RA indicates that poor analytical 

precision was not a recurring problem that resulted in data rejection. With the exception of the 

radiological analyses, data were not rejected due to precision problems; Le., replicate precision was 

routinely achieved. Approximately 13 percent of the radiological analyses that were rejected during 

validation were rejected due to precision-related problems. 

In conclusion, inadequate precision was not a factor compromising usability of the RFI/RI data. 

2.3 ACCURACY 

Accuracy of data obtained in an investigation is a function of the sampling technique, potential for sample 

contamination, and analytical capabilities of the laboratory. Accuracy means the nearness of a result, or 

the mean of a set of results, to the true value. Accuracy is assessed by analysis of reference samples of 

known concentration or activity, percent recoveries for spiked samples, and by review of blank data (Le., 

field blanks, trip blanks, method blanks, etc.) that may affect measurement accuracy. 

Field Accuracy - Field accuracy is assessed by comparing sample analyte concentrations to those present 

in associated field quality control (QC) blanks, which include trip blanks, field blanks, and equipment 

rinsate blanks. Field QC blanks are collected to quantify the analyte concentration in a sample that may be 

attributable to sampling procedures. The purpose of these field blanks is to detect false positive results in 

the real sample. During the implementation of the OU 5 Work Plan field investigation, trip blanks and 

field blanks were not used. Volatile organics, particularly those commonly associated with field or 

laboratory contamination, such as acetone and methylene chloride, were detected in several samples 

collected during this investigation. However, with the exception of for seep water, volatile organics were 

not identified as COCs for any media within OU 5 (see Chapter 6.0). Additionally, the volatile organics 

detected in seep water are not significant contributors to risk. Because so few volatile organics were 

detected in real samples, false positives are not a serious concern to this investigation. Therefore, this 

deficiency in achieving a DQO does not impact the ultimate conclusions based on these data. 
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Field and trip blanks were used during the TM15 field investigation (Table 0-26 summarizes the samples, 

including all field QC samples collected under the TMl5 program). However, because the data collected 

under the TM15 investigation were not used for the "RA and are being used to only a limited extent in 

the RFI/RI, a n  analysis of the data for these blanks is not included here. 

October 1995 

Equipment rinsate blanks were collected throughout all phases of the OU 5 RFI/RI. A few volatile and 

semi-volatile organic compounds-most commonly acetone, methylene chloride, and phthalates-were 

detected in some of these samples. The concentrations detected, however, were relatively low (maximum 

concentration of 10 ugll). In addition, the fact that these compounds were not identified as COCs for most 

environmental media within OU 5 suggests that they are not site contaminants. 

Comparisons of contract-required quantitation limits (CRQLs) and the concentrations of metals, 

radionuclides, and water-quality parameters in the equipment rinsate blanks indicate that, with few 

exceptions, concentrations in these blanks are below the CRQL, indicating the field sample data are not 

biased due to laboratory- or sampling-introduced contamination. The primary exception is for one rinsate 

associated with subsurface-soil samples from borehole 57493. This rinsate contained relatively high 

concentrations of several metals, uranium-233/234, and uraniu-m-23 8. A comparison of the concentrations 

of the metals and radionuclides detected in the subsurface-soil samples associated with this rinsate with 

the range of concentrations detected in subsurface-soil samples from other locations within OU 5 indicates 

that the concentrations in the samples from borehole 57493 are within the range of OU 5 concentrations. 

In fact, the concentrations in the samples from borehole 57493 are generally within the range of 

background concentrations for subsurface soil. 

e 

In conclusion, with the few exceptions noted above, the magnitude of concentrations observed in the 

equipment rinsate blanks are inconsequential in relation to the analyte concentrations in the field samples. 

Additionally, the absence of volatile organic compounds as COCs for OU 5 supports the conclusion that 

their detection in field samples is not attributable to site contamination. Therefore, inadequate field 

accuracy was not a factor compromising the usability of the RFVRI data. 
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Laboratoq Accuracy - Accuracy of chemical laboratory data is assessed through calculation of percent 

RPD from MS samples for inorganic analytes, MS/MSD samples for organic analytes, and any in-house or 

blind certified standards that the laboratory analyzes as part of its ongoing quality assurance/quality 

control (QNQC) program. Acceptable recovery for the inorganic MS samples is routinely 75 to 125 

percent. Accuracy for organic MSMSD analyses is mandated by the analytical method for the specific 

spiked compounds. Use of method blank analyses in the laboratory also assists in assessing analytical 

accuracy. All of these measures of analytical accuracy are evaluated during the data validation process. 

When analytical accuracy goals are not achieved, data are normally rejected. 

A review of the validation results for the data used for the OU 5 "RA indicates that rejection of data due 

to accuracy problems is generally restricted to volatile and semi-volatile organics, pesticides, PCBs, and 

radionuclides. However, as shown below, only 2.3 percent of the validated data have been rejected for any 

reason. Therefore, inadequate laboratory accuracy was not a factor compromising the usability of the 

RFVRI data. 

Percent 
Metals 1.8 
Radionuclides 2.7 
organics 2.5 
PesticidesPCBs 3.0 
Msc. ,haiysx 0.1 
TOTAL 2.3 

2.4 REPRESENTATIVENESS 

Representativeness expresses the degree to which sample data accurately and precisely represent a 

characteristic of a population, parameter variations at a sampling point, or an environmental condition. 

Representativeness is a qualitative parameter that is most concerned with proper network design, sampling 

locations, and the sampling methods. 

Representativeness of the extent of contamination in OU 5 media is supported by the extensiveness of the 

phased sampling efforts to characterize the OU. TM15 (DOE, 1994a) was designed based on the data 

needs identified from prior work related to the Work Plan (DOE. 1992a). Representativeness is considered 
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in project planning and supported by the Work Plan (DOE, 1992a), subsequent TMs, and associated 

operating procedures. The plans and procedures are reviewed and approved by the appropriate technical 

and agency representatives. As a result, the network and sampling design for the Phase I RFVRI are 

considered to be representative of site conditions. 

October I995 

Table 1-1 of this report (OU 5 FSI/RI) provides a comparison of the field investigation defined by the IAG 

and the OU 5 Work Plan, as amended by various TMs, with the actual implementation of the OU 5 RFI/RI. 

The results on this table indicate that the field investigation generally followed the specifications outlined 

in the OU 5 Work Plan and the TMs. As discussed in Section 2.6, below, a comparison of the number of 

sampling locations planned and sampled during this investigation indicates that the field investigation 

fulfilled the goals of the OU 5 RFI/RI. 

2.5 COMPARABILITY 

Comparability is used to express the confidence with which one set of data can be compared to another set. 

Comparability is promoted by using similar sampling and analytical methods and reporting data in 

uniform units. To achieve comparability of data, all analyses prescribed in the Work Plan and subsequent 

Th4s and performed in support of the Phase I RFI/RI use EPA-accepted or equivalent methods (Le., all 

analyses were performed in accordance with the GRRASP [EG&G, 19911). Comparability of the data 

supporting the Phase I RFI/RI has also been promoted by using approved and standardized sampling 

techniques (i.e., Site SOPS were followed for all field investigations). 

@ 

2.6 COMPLETENESS 

The objective for completeness is that the investigation provides enough planned data so that the 

objectives of the project are met. Completeness for the Phase I RFVRI is evaluated by comparing the 

planned to the actual number of samples collected and analyzed. The analytical results should be 

validated and deemed valid or acceptable to be considered in an assessment of completeness. The overall 

completeness goal for the project was 90 percent. 
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It is difficult to quantify completeness in strict accordance with the above-noted guidelines. For example, 

the frequency of groundwater and surface-water sampling was not specified, the number of samples 

collected from boreholes is based on the conditions encountered. Therefore, a simpler, albeit less accurate, 

approach to quantifying completeness has been taken to perform the assessment. Table 0-27 summarizes 

the number of planned sampling locations and the number of locations actually sampled for the 

investigation defined in the OU 5 Work Plan (DOE, 1992a), as modified by TMs 1 through 10. For the 

most part, the number of samples collected and types of analyses performed at each sampling location 

were as specified in the Work Plan and TMs. Samples not collected (or sampling stations not installed) 

were due to extenuating circumstances such as unexpected hydrogeologic conditions (e.g., insufficient 

saturated thickness to install a well) and weather (e.g., frozen surface water). As shown on Table 0-27, it 

is estimated that the RFIM data are 103 percent complete. This completion rate is greater than 100 

percent because several additional sampling locations were added to the OU 5 field program as conditions 

warranted. 

The completeness of the RFI/RI data can also be measured by the percentage of data validated and the 

percentage rejected during validation. As discussed in Section 2.1 of this appendix, 100 percent of the 

data used collected under the investigation defined by the OU 5 Work Plan (DOE, 1992a), as modified by 

TMs 1 through 10, have been validated. The percentage of data rejected during validation was 2.3 percent 

(see Section 2.3 of this Appendix). 
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Table 0-3 
Summary of Precision Calculations for Radionuclides in Subsurface-Soil Samples 

NUMBER OF N L X B E R  WITH PERCENTAGE NTTH 
‘ L Y M Y T E  REALrnLT P URS RPD < 10% RPD <40% 

.\menawn- 24 1 24 10 41 7% 

Gross Alpha 24 16 66 7% 
Gross Beta 24 21 87 5% 
Plutomurn-239R10 24 7 29 2% 
I~ran1um23?i234 24 22 91 7% 
Uramurn-235 24 14 58 3% 
Cramurn-238 24 22 91.7% 
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Table 0 - 7  
Summary of Precision Calculations for Radionuclides in Subsurface-Soil Samples 

X M B E R  OF NLXBER WITH PERCENTAGE WITH 
.ILvty.YTJ? REALDL7 PAIRS RPD < 40% RPD ~ 4 0 %  

h t n a u m - 2 4 1  9 4 44.4% 

Gross Alpha 8 5 62.5% 
Gross Beta 8 7 87 5% 
Plutomum-238 1 1 100.0% 

Plutomurn-239n40 10 4 40 0% 

Uranium- 2 3 31'2.34 10 8 80.0% 

Uramum-235 10 5 50.0% 
Cramurn-238 10 10 100.0% 
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TABLE 0-12 
Summary of Precision Calculations for Radionuclides in Pond-Sedimenb 

X'MMBER OF NLWBER WITH PERCENTAGE WITH 

AVALYTE R E r n L ?  PAIRS RPD e 40% RPD <40% 

,Lflenc~urn-W 1 3 3 100.04 
Gross Alpha 3 2 66.7% 
Gross Beta 3 3 100.0% 
Plutomum-L?9/Z40 3 3 100.0% 

Tntlum 3 1 33.3% 
~ranlUt11-233n34 2 2 100.0% 

Uramum-238 2 2 100.0% 
Uraruurn-235 2 1 50.0% 
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Table 0-17.A 
iummary of Precision Calculations for Total Radionuclides in Groundwater 

X M B E R  OF NLXBER WITH'ERCENTAGE WITH 
,LVALY'IF RWLiDUP PAIRS RPD < 30% RPD 

7 Amennum-24 1 13 .. 15.4% 
Czsrum- i?4 
Caturn- I37 
Gross Alpha 
Gross Beta 
Pluton~urn-238 
PlutoIuum239R40 
Radium-LZ6 
Stronuum-89/90 
Total Radmcesiurn 
Tnuurn 
Uranium-233~234 
Cramurn-235 
LtanIum-238 

1 
1 
9 
9 
3 

10 
2 
7 
6 
I 
11 
11 
11 

1 1 W.O% 
0 0.0% 
4 
6 
0 
2 
2 
4 
1 
0 
6 
0 
5 

44 4% 
66.7% 
0.0% 
20.090 
100.0% 
57.1% 
16.7% 
0.0% 

54.5% 
0.0% 

45.5% 



Table 0-17Ei 
Summary of Precision Calculations for Dissolved Radionuclides in Groundwater 

.'TWBER OF SLMBER WITH PERCENTAGE WITH 
GVALYTE REAL/DC'p PAIRS RPD < 30% RPD ~ 3 0 %  

,Amsnaum24 1 5 0 0.0% 
Cesium- 134 4 0 0.0% 
Cesium- I37 
Gross Alpha 
Gross Beta 
Plutoolurn-239n40 
Radium-226 
Stronuum-89IW 
Total Ra&ocesium 
Cranium233R34 
Cramurn-235 
L'ramum-238 

4 
12 
12 
5 
1 

12 
7 
13 
13 
13 

1 
6 
9 
0 
0 
6 
2 
10 
3 
6 

25,0% 
50.0% 
75.0% 
0.0% 
0.0% 
50.0% 
28.6% 
76.9% 
23.1% 
4 . 2 %  
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Table 0-22A 
Summary of Precision Calculations for Total Radionuclides in Surface Water 

X M B E R  OF NLMBER WITH PERCENTAGE WITH 

AVALYTE REAL/DrLF’eAIIRs RF’D c 30% RPD <30% 

Arnencium 24 1 3 0 0 0% 
Gross Alpha 3 1 33 3% 
Grass Beta 

Plutomum239/24O 

Stronuum-89/90 

Total Rad~cces~um 

Uran1un233R34 

33 370 

0.04 

66 7% 

0.0% 

50 0% 

Yramum-235 1 0 0 O B  

Uramum-238 4 1 25.04 



Table 0-22B 
Summary of Precision Calculations for Dissolved Radionuclides in Surface Water 

X’MBER OF NUMBER WITH PERCEYTAGE WITH 

.I_uALYTE REAL/Dc7 P..uRs RPD c 30% RPD 40% 
henelurn-24 1 3 1 33.3% 

CeSIW- 137 1 0 0.0% 
Gross Alpha 4 1 25.0% 

Grass Beta 4 1 25.0% 
Plutomum-239n40 4 0 0.0% 

Strontlum-89/90 4 1 25.m 

Total Ramweslum 1 I 100.0% 

Craniurn-233/234 3 3 100.0% 

Uramurn-235 3 1 33.3% 

Uramurn-238 3 3 100.046 
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Table 0-27 
Summary of Data Completeness 

Sampling Station Type 

Surf ace-Water Stations 

Sediment Stations 15 15 

Total 209 21 5 

Overall approximate percent completeness = 103% 


